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1 5 Device and method for simultaneously carrying out blood group

determination, serum cross-check and antibody detection test The

invention relates to a device for lateral-diagonal flow multi-parameter

tests, in particular in the fields of immune haematology and of infection

serology, for the 10 simultaneous, qualitative or quantitative

determination of a plurality of analytes in a liquid sample, including at least

one membrane with an application zone for the application of the liquid

sample, at least two indicator zones which are able to interact with the

analyte(s) and at least one absorption region which absorbs the liquid

after having passed the indicator zones, the indicator zones being
D%%wﬁéaegéq arrmel N eqIISRE SATR DS P LSBT Em etig, scrum

characterized in thatdbe Gisertipas:afifedy dwsoitbs @pplication zone

through the respective indicator zones to the absorption region (flow

tracks) are essentially parallel and there being present at least two
Thelifieanbiflevateacks a28eThe inentionfdithenhte | fes o eeasRlar tests, in

analyzing a plurality of analytes in a liquid sample, comprising applyin%
Partyeuldn i b Ml e RS NS S St aRtbIdin T HEMRE sbfPgisTor the
simahanEding @%ﬁ@xﬂﬁ\é_e%ﬁqmﬁgﬂﬁﬁ@@ %ﬁéﬁﬂfé&ﬁ%{%@(@%ﬁﬂ@h ('jﬁ_tya@?%é]{?tes in a
. quantity in qQrder to induce the sample liquid to flow in the direction of the
IIQ%‘ES%H% RSB %hé)ﬁmmaf&%ﬁe%wm SPBQF?B‘?HdE‘HéetE%r the
app%eaqwgs)mmq@@ @@ﬁb&@}ﬁuefemfheo;mmmlim&d@ \Rﬂf@hd WhaROMBRIAY ];ﬁ*ﬁteract

..the indicator zones, in particular for the simultaneou termination of

with |§fﬂ%§ﬂfﬁ§a aﬁfcisaﬁlam&&%iomfa}gswr“@&i elgtistiquid after
havéangueiiantaé idoch@roupndster indiianoand ey HaeEossstherd Baden the

ntibody detectjon tests as . well as for simultaneously conducting blood
PP o AT D SR e RSB Bl RS ARt of flow
fronfeetiappsretiogieaha3throapke i seypit asdanthiesimuianealshe absorption
' .con@zléction f blood % and .the determination of

d inati )
re LT T P AT A e BB, BT gitferent

flovintpakkcular anti-thrombocytes and anti-lymphocytes

The invention further relates to a process for analyzing a plurality of analytes in a liquid
sample, comprising applying the sample onto the application zone of a membrane of
the apparatus according to the invention, wherein this sample is present in adequate
quantity in order to induce the sample liquid to flow in the direction of the absorption
region through the indicator zones and in order to induce the analytes or their
derivatives in the sample liquid to form a complex in the indicator zones, in particular
for the simultaneous determination of cellular and plasmatic parameters, preferably for
the simultaneous conduction of blood group determination and serum cross-check
and/or antibody detection tests as well as for simultaneously conducting blood group
determinations and the determination of transfusion relevant infection serological

markers as well as for the simultaneous conduction of blood group
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antibodies. 5 In order to prevent risks of complications, e.g. during a
transfusion, in particular blood group incompatibilities, viral and/or
bacterial contaminations it is known %o perform a variety of laboratory
tests on the donor and patient blood in order to make available

det&AMRRRENIS e e HomRARIe Ind.blead Qroup é%r%?&iﬁ%r Eg&i@twﬁbod

the recipient and are free of known transmittable pathogens.
cellpe gHisttiin cPt1BERGIE st dguiqdantinditrehvry gstandinatidymphesytes
antiBlgesgroup of the donor and the recipient, in particular of blood groups of
the blood group systems ABO, Rh and Kell, serum cross- checks on the
donor and recipient, antibody detection tests in respect of irregular

In &@M%H%l@@@@é&ﬁﬂlf&ﬁi@i@]%%% m&lh@saqpﬁg@.ﬁs\rdg,eﬁtﬁ%%%% Bood

the case of the recipient where irregular antibodies are present. The
gf@%ﬂé&ﬂﬁ%ﬂéhﬂ%d@@ﬁﬁ@tﬁ@tﬁfi&@mﬁa@féwﬁaﬁoﬁ IrgRBeytersorm a
variRB/FOrmed koM e theiso %ﬁ@&ﬁ@f}g}éﬁpﬂﬁm@ng tmp@q{?aﬁ@;%aﬂable

Infection serological tests on the donor'include in a known manner the
COMBRRFTES dhvsthitstIRBHRIiBbaARS ofh Sanc brspla gl stereyith iha recipient
andagRInRLHE VndgaifahsA HERRORaMGRAYI dym: (RUPLIIN. 38 MR LRSI HSts, as a

determination of the hepatitis B surface antigen (=HbsAg: hepatitis

ruleg jpcledeathigdeiFrinieaben gfolis Sérembgroardrighssiracpmdradrsiaient, in
part@keNaraiplesied wpichrare 9&)9@%%‘3‘5@%%@@ the &Rnkeff Ok rum cross-

transfusijons or of morbus haemolyticus 25 neonatorum (Mhn). This

chegks) e i Eriiathe el srubrderssrivie Giffale BPBrGinPOCytagular
antiBich Jregehametesisticdantbe RoadiIgrauRs: RIeesuareuR ARISMTHNAEQ Y. of

Further important antigen systems are present also on_ thrombocytes, ]
the %ﬁtﬂw&? ATt TR ke IReITSE plIdPadere ivnry epritedier against
thro@sthasionsdand yirpneriapiatigne fdmibe BreM Ll iemnbas¥ @S A nsfusions

ranulocytes antigen non-identity 30 between mother and fetus,
wdgm@& P8ymptoms may occur with neonatants, comparable with
Mhn. In addition, the detection of regular blood group antibodies

(isoagglutinine) and of irre%JIar blood group antibodies in serum or )
Infeﬁrgghaergl%bﬁ]céﬁg hepelie donor include in a known manner the routine

determination of antibodies, in particular against HIV-I, HIV-II, against HCV, against
treponema pallidum (syphilis), as well as the determination of the hepatitis B surface

antigen (=HbsAg: hepatitis surface antigen).

In blood group serological diagnostics, parameters are generally tested which are of
particular relevance in the context of transfusions or of morbus haemolyticus
neonatorum (Mhn). This includes inter alia the detection of antigens on the surface of
erythrocytes which are characteristic for the blood groups (blood group determination).
Further important antigen systems are present also on thrombocytes, granulocytes,
lymphocytes which likewise play a role m the context of transfusions and
transplantations. In the event of thrombocytes and granulocytes antigen non-identity
between mother and fetus, pathological symptoms may océur with neonatants,
comparable with Mhn. In addition, the detection of regular blood group antibodies
(isoagglutinine) and of irregular blood group antibodies in serum or plasma is

applicable here.
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3 The isoagglutinines or regular antibodies are acquired particularly by
humans soon after their birth and correspond to the respective blood
group of the ABO system. They are directed against those blood group
antigens A or B which the individual itself lacks, i.e. persons which have

Théhﬁotc)il&?lgﬂ 2UP Ay r}%gﬁlﬁnﬁﬁ%bggi@so 150 cgteﬂgdg %Hﬁ)cglg}%y&go%ﬂﬁlfés soon

persons of blood group O have anti-A an t-B; persons o group

aflea ghefyavieth enid camsinomiaeo theeresppekayabldioddiesiarel alsoMBOwystesn. They
are I@?M@%égﬁ? bk km)% @F&EPA&EQ&%@QW Eg\gﬁfgﬂ qe ﬁr&‘lt\rm%ﬁ“?sseiﬁlacks,

NaCl medium. The irregular or allo-antibodies, in contrast to t

i.c.ipergaiutihink dasedlchilopd sy 6 ihanrumtabonstionatef Hegihgroup B have
antPAYRINAL O LARSIISIONOHAIRANAREYA 0k Ak IBaSAN. MOSE BIYDRBRup AB

have no irregular blood group antibodies. The transfusion relevant
havieregutaregiibobies dhs, wedauatibediararstivbahodelony romlgt hrsause

In: : rgg@g ibadi ot able to

the%%ﬁegﬁg%éogﬁﬁi%r%g ge%llf%g?ﬁes in gﬁﬁ&i%ﬁ%@%ﬂ is known that

for determining blood groups the erythrocytes_, of the persons to be te_sted,
Thd eﬁ)r6?%@&5%@5&@9{9}1%&99&%8rtWéths ﬁRIﬁiHQ@',CQrS%%ed by
. blood group specific antibodies. Generally, these tests are performed in
IMRHEHGURNS R iich BATIRHRIGhSTEn EiyAiNb oy tarepramind Sahlecason,
mo¥/ it IRMMRIE CORINGIZP0 BRiOdies slitarEshgainghe heskiciBIPdevant

group characteristic a testing batch'is produced. The testing batch is then

ircgigaparsigesiey arelctntiibersdtaserineepd drinne mwstiiohdadaGetass. In
con€RBEWSIRN RbHg: IRcEhaIen ﬂ%sh%re%@%m@E@H&e&zﬁgg&iﬂa@%ﬁ%m@s
_is tested visually or by optical methods for a possible ‘agglutination or
i agd¥akiuesdBiMe erythrocytes. The predominant end point measurement

in blood 25 group serology is still the haemaglutination test. For each

blood group to be determined a separate batch must be pipetted, i.e. e.g.

It igoknawpdhetniin ARsrame hirodBstinn fbetarTbiestig sUpdapesensco be
testd F(ddnbid/ SNELEpIURNS) SRRAAIERAIS LRI Gy AR SRR RHANG blood

any control. i o )
group ‘specific antibodies. Generally, these tests are performed in the liquid state, in

which by miXing of an erythrocyte containing sample with a sample containing
antibodies directed against a specific blood group characteristic a testing batch- is
produced. The testing batch is then incubated over a defined period and under defined
conditions and after conclusion of the incubation, either directly or after a
centrifugation step, is tested visually or by optical methods for a possible agglutination
or adsorption of the erythrocytes. The predominant end point measurement in blood
group serology is still the haemaglutination test. For each blood group to be
determined a separéte batch must be pipetted, i.e. e.g. for the determination of the nine
most important blood groups A, B, D, C, ¢, E, e, Cw and K, nine separate batches are

needed, without counting any control,

For the serum cross-check cell reagents with known ABO blood groups (A1, A2, B, 0)
are used in a known manner which are incubated with the serum or plasma of the
person to be tested. After a centrifugation step a possible agglutination of the

erythrocytes is
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30 For the serum cross-check cell reagents with known ABO blood groups
(Al, A2, B, 0) are used in a known manner which are incubated with the
serum or plasma of the person to béttested. After a centrifugation step a
possible agglutination of the erythrocytes is 4 tested for visually or by
testQ@%?'dﬁﬁHﬂﬁd& ‘%%Et&%‘i%&{&ﬁ?'%% %%‘I&ﬁh&@sf%ﬁéé’td“&%&@@ U3 dtdSaid
conventionally necessary to pipette four batches. In order to search for
testipalbjuilbis gntibotiesa ixnes sreverripaiie dewohetrhesrising two or 5 three
blood group 0 cells, the combined antigen profile of which contains the
most important antigens, in particular the blood group systems Rh, Kell,
In qgntorseidcMiRsirpgul evvistbedivssaruthere farsgbniiscdrougptising two or
thrd SRR JHHRS eI’ RIANR P LdREREROMLCRSARE Lol RIBR Shlost

and after a step of centrifugation is tested visually or by optical met

ImpeR R RGEtusNateAT b e _téwhi@@dﬁ@y;pmv@tm?éh BatbHaeffyORib s,
P, IEEREQ%@EE&%“ﬁ%@%@z%ﬁ%@wm&g&ﬁ SRR WERYR: S iU sma of

antibodies which, as a rule, takes place after a positive antibody detection
the fersqsainels digrikinacupaled endlebeargrotap @cetitufecaten isHestatiaamlly
or /ARl WRIF LONRT oS ADRRIANRAATH A UHORRS LRI, R BRdhes
5 group systems Rh, Kell; Duffy, Kidd, MNS, P, Lewis, Lutheran in an
mug PRt FIREP RSIMLERI FRERISI reagent is brought together with
the serum or blood plasma of the person to be tested and by visual or
optical methods is tested for any agglutination of the erythrocytes. For

In qelsirg ienidnhsdrmel apasibedinteHashniise Balepiplereplapo aipice positive
antiBRES Harsfibsianstelpyant U&ﬁgﬁﬂ@ﬁgﬂ}mﬁiﬁé Bis e dhRI06 %%HQ R4 the

therefore incomplete, the reactions tor antibody detection and
ontigran e liof ¥ Rk SAbE e AMpRIase relgsPcedipaTder® te blood

groé;?'%ﬁtéiﬁ&%@ﬁb%ﬂ? mﬂ%@fﬁ}@d,hmg_ lp,tirLaéU?ﬁ; ﬁhﬁﬂ&%ﬁt QMW actly
reagent for this purpose is a polyclonal anti 25 humanglobulin reagent to

preqeferined jestRFant-to il annesrhitibtMes Hagetkbuewith the serum or blood

plasma of the person to be tested and by visual or optical methods is tested for any

agglutination of the erythrocytes. For testing a patient sample up to 16 batches must be

pipetted.

Since most transfusion relevant irregular antibodies are of the IgG type and are
therefore incomplete, the reactions for antibody detection and identification as
described must, as a rule, be reinforced in order to be able to detect the end point of the
haemaglutination. The most common reagent for this purpose is a polyclonal anti-
humanglobulin reagent to which frequently anti-complement antibodies have been

added (typically anti-C3d and/or anti-C3b).

A commonly used method for detecting thrombocyte antibodies is the so-called
MAITPA test (monoclonal antibody immobilization of platelet antigens). In this case,
test thrombocytes are incubated with the serum to be tested. Afier a rinsing step,
incubation is performed with a monoclonal, e.g. mouse antibody which is specific for a
particular thrombocyte glycoprotein.  The thrombocytes are thereafter subjected to
lysing and the
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added (typically anti-C3d and/or anti-C3b). A commonly used method for
detecting thrombocyte antibodies is the so-called MAIPA test (monoclonal
antibody immobilization of platelet arfftigens). In this case, 30 test
thrombocytes are incubated with the serum to be tested. After a rinsing

dilRiaP: -E_'e% bRlR-RPRIEOTRRS S With M AReElPnRhE O O aéHH? Ofh¥i-mouse

which is specific for a particular thrombocyte glycoprotein. The

antippdiviheEdsigretivienfaneubjbletegrrs dpsimpoase themddilbiadsybatepsise
antfﬁ‘(gﬁgjm%@ BB BRCINYESHRLRARIR Sl MR RRALANHERMER hed thereto.

antibodies of a microtitration panel. The goat anti-mouse antibody binds
Thewmasugatbedbdoiesied fﬁégﬁ By BddifieryRicaprnermswrorineatehaapt anti-
hurQBIEX attached thereto. The human antibody is tested for by the

addition of an enzyme-conjugated goat anti- 5 human IgG. With

conventional diagnostic tests it is possible only to either determine cellular

Wil cBIARMANCPHAPAGIRKS 4R OTH6E I 0GHRENUING RIPeAOMPRRBHS: dbifilar or

invariably necessary to first separate cells from plasma. 10 Lateral flow
plasgsicn SRR aire ety adsiEES golierdestsROBeS: piedhdRtgriably
neckBisy torreteEminina:Nfealion makgrs or for drug screening. A lateral

flow test device in a known manner includes a rigid support on which an
application zone for the sample to be tested is provided, a separating

LatSPaMRIANRsRMipich PORINg-glRMEN SR 8- 8s CRlcheaRtiRdigs Bfegnancy

antigens are bound and on which the bonding reactions can be detected,

testanPh deietmrniah SrERAIY AR PFe BB VS cTesHess tHe Limpldierpdest
deviesBthiRnflow inAfiReRELheRE a@;mgmmeﬁa%ﬁﬁa%ﬁ@ﬁem@%&%& the
y

membranes of conventional lateral flow tests are generally described

samplfoifidg L5581 dA etk PRAKE B8 pRrRIIRNS N aWRIGiehrndia S slaprents,
e.g Rindasneeiically i thei bR g RIBMANSHXEL IR AR RIS @5 be

a rule, are present in consecutive or superimposed bands serving as

detqﬁ@%@ﬂzﬁﬁggi%gﬁﬁ@iﬂ%%%gqg &gy aphich causes the sample to be

tested to flow in a linear manner through the separating membrane.

Test membranes of conventional lateral flow tests are generally described involving a
chromatography-like separation. The analyte in the sample binds specifically to the
bonding elements fixed in a membrane which, as a rule, are present in consecutive or
superimposed bands serving as indicator zones. The binding complex is rendered
visible by indicator particles which, as a rule, are already present in the device in
dehydrated form in a conjugate liberation pad. The conjugate liberation pad is provided
between the application zone and the membrane. The pre-coated coloured indicator
particles are-coated, for example, with an antibody directed against the analyte to be

tested for,

The conventional lateral flow test format corresponds to a so-call "sandwich assay”, in
which both the indicator zone as well as the indicator particles are coated with a ligand
aimed at the analyte tested for, normally an antibody. In that context the ligand
(bonding element) is immobilized on the membrane. The detector reagent, normally an

antibody
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visible by indicator particles which, as a rule, are already present in the
device in dehydrated form in a conjugate liberation pad. The conjugate
liberation pad is provided 25 betweef the application zone and the

membrane. The pre-coated coloured indicator particles are coated, for

bor@EATPIE WilR2A 38 Str%gff\éﬂgr gledagainst g analvedae, t@éﬁ;SgtEEf in the

The conventlonal flow est format corresponds to a so-ca

conﬂ&ﬁév&}éﬁf&%@&y})ﬁ% inGwelchabbthisaanedicatBisz bapdineeamplaneerves as
indipgiggnRatidisR ARaCoatef i dég@aadhe?ér’es&% 16 ANRIYIgestes{okets

normally an antibody. In that context the ligand (bonding element) is

the jspmigBatseHbsrt nief brdsEEbThthe afbitsior yshelasomsamolilized.  The
indRAHRoFNBc1bonHRA-ie 3s@loUeH ARl SRERNGIBALIGHR %&%&@'iﬁ@ﬁérane An

metals, is deposited in the conjugate liberation pad in a leachable

anahyigripEreTH %ﬁ@ﬁglém@ﬁ%@w@%@y |ﬂtﬁ@@if8?q5%(rﬁ@@1®1r@eﬂﬁﬁéndlcawl‘
par§SRIPIEAD bg tesippifasheenmpRliachore porRPidK R 1S ERAIME A ticle

liberation pad, whereby the indicator particles are mobilized. The 5
COnRRIFE atBrPartRIESINGFaRS WiitHmeoRinac St Eeripebdieanalyte with the
anﬂ'EkﬁiE%@i&%d%ﬂﬂéﬂﬁBﬁ%@%@t i@smﬁr%m%%@ﬁﬁé’@i ponded by the
ntibody coupled to the indicator particle. As the sample passes the
indicator zone, the analyte/indicator particle complex in the indicator zone

A feriRunehibivaddbt reaatianef thean @M%fﬁé’éﬂ'tmpﬁﬂﬂgog}‘c bonRgeddn i enic

indicator zone, resultlng in a visible sgnal 10 A turther known test format

detqppgEH rARABL cOmBRYHENsarshsiRgRnaigeicaRidtedinmat the so-called
"colif @R Rhsimutanaaisb; RRAINGNg-ATIRAdRRIE IS SAGRIIERormally a

"competition assay". The detector reagent bonded to the indicator partlcle

molecple el i) RnitRsrisa it BRaMSg5TE withhthdodicalae prrecles are

deplpdicator pRvticleR2ae Ihdepesiteshin theccaniugale fharaionarhd et the
indjcator particles migrate with the Ilgwd front al ong the porous

liquidediont flenarthirerenohy I EBhtaRss i ciApfesy and if the
indil@afé'&cjﬁstiwéﬂqhvﬁfémﬁ@éw&@wiﬁ.@vﬁ@a@ﬂ@ﬂﬁmmﬁm%@H&@%%r zone,

zone, . T . .
part of ghe analyte molecules in the sample bond to part of the indicator particles. The

more analyte is present in the sample, the more effectively will it compete with the

bonding of the indicator particle and the weaker will the signal become.

According to the prior art these indicator particles are predominantly composed of
colloidal gold or of polystyrene, manufactured and coated according to methods known
to the skilled person. In the typical lateral flow tests formats the analytes are
determined indirectly. In this context a direct determination of an analyte denotes that
the analyte is already bonded naturally to the indicator particle (e.g. erythrocyte). In
the more common situation of indirect determination of the analyte, the sample to be
tested, as a rule, contains a non-cellularly bonded, e.g. plasmatic component as the
analyte and, besides the sample to be tested, two reagent components are required, 1.e.
indicator particles and a bonding element. In the indirect determination the analyte

initially bonds to the indicator
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part of the analyte molecules in the sample bond to part of the indicator
particles. The more analyte is present in the sample, the more effectively
will it compete with the 20 bonding &f the indicator particle and the
weaker will the signal become. According to the prior art these indicator

parRALIGIES, A& PEGAgMIAANIY, fRIIBOTEY flof Piaidal.aqid %i&%Bﬂé%Xéﬁ@&mes

manufactured and coated according to methods known to the skille
imopedy8ized | intHberypibiatiateraniow idsihfoberatinthelamsnidy arepsf a second
readigtgrmined indirectly. In this context a direct determination of an analyte

denotes that the analyte is already bonded naturally to the indicator

particle (e.g. erythrocyte). In the more common situation of indirect

wheStGHRINANA0Atihe ANAE. H36 SAIPIG 16 be-iasled.asa ﬁﬂlﬁc&@ﬁltgmcies

a non-cellularly bonded, e.g. plasmatic component as the analyte and,

whigbdiges Bsenshpmgrdtéobditestalyievéorbagieeomsbrienterarenie dilived group
speéi%t%{@.ﬁ@tw ﬁ%ﬁ%ﬁ%%e@l@%ﬁlgloﬂgi@gtﬁjgﬁgykol%é é@%@c}n the indicator

determination the analyte initially bonds to the indicator 7 particle .
rongsgeNRY GOTEFPRaEBR|INE |Eevatienissas eriaans devpls clements in

sucPRERIES IAAIIZEAIRMNE INGicatah 2NESWIIRANSRRRAIRG ElGMERLAY;- A,

way of a second’ reaction. 5 When using conventional lateral flow tests

antiphht REsIHH e A SiRdicERE EpE e s ByhiekRadiehagrsb agbeehs wicthe Rh
blo@Naes Lohe.fetgrmined, or.examplaRiaedigraup RREGEEAAHIEN G othiShe

_ at present usual for antibodies to be provided in the indicator zones .
disagyamagc grrb Sporiaifigastass kiredsst dndbe asEuinyfagbaithiy erisergginst
the i&a‘iyf&e%ﬁ’%o%é%’%&“%%rbé{}?%!% ButRsingle JQNAREkK SHEBAS, in a

for example anti-A, 10 anti-B against the blood group antigens A or B or
sampigibdefestapEskitaatige Ny ERIRRA NS sE 4 iR shardnet | harrkngopirRents
arra%%@&%}HQHE&E@QB@H@%&%&%%Hf%goéﬁéﬁﬁ)rﬁﬁsQzﬁ’é{?@@,% E%‘fhgﬁﬁar cells or

erythrocytes bonded to the antibodies form a flow barrier against the

cellfrginealsim thepwiadiotp fBe, otk &atple AREer be ferssvisthisyaptidhy and
visifly @ndanpigeLREgdQ Aadutinatianradiampian et eelsinadandgf example

_bonding elements 15 arrang\teﬁg roximally to the application zone, ,
in %Eﬁi%fﬁh&i@n’élﬁ’é’@,dirgwﬂi Repitive this may result in a weakening or

climination of the B and the D bands, which may result in a faulty interpretation of
being blood group A Rh negative. For that reason it was hitherto not possible,
specifically in blood group serological diagnostics to employ a lateral flow test with
more than one indicator zone. In order to determine a plurality of, in particular cellular
and plasmatic blood group parameters, it is to date necessary to conduct single

parameter tests separately.

It is an aim of the embodiments of the invention to overcome the disadvantages referred
to in the state-of-the-art, in particular of the successive or superposed indicator or
testing zones of conventional lateral flow tests for a simultaneous determination of

different sample parameters, in particular of cellular and plasmatic parameters.

The aim is attained according to the invention on the one hand by a device for the
simultaneous qualitative or quantitative determination of one or more analytes in a

liguid sample or a plurality of liquid samples comprising at least one membrane with an
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cell fragments in the sample to be tested, can no longer be separated

unimpededly and visibly and can therefore not be tested for

unambiguously or completely. For example in a person who is blood

group AB Rh D positive this may result in a weakening or elimination of
appii@@oansbiaertt hapdsnwhichmaresuibi) adawity i&‘i@%ﬁ%@i%’? of 20t two
. .being blood group A Rh negative. For that reason it was hitherto not )
indigaiadfienes pRRIfR afPirF Bigfo el it o SiitB g oty et &ty avhich

analgtesalfomtestvitll MOIBsHIBRANR iCHIE AR HPerig Heteiming Bng
plurality of, in particular cellular and plasmatic blood group parameters, it

pasigdolim i Herios HY o FOHEICt SigIRdiSEIIn oS S8ts RasAR ARE P s the

appHBaaitn obihe S hpdimesistRithedveBHARIR AYRICRMBAN e flow directions
disadvantages referred to in the state-of-the-art, in particular of the

fromg fae AglieaBPR ABBRIGSEh e dFOP B YE SIS TR &9 S it GFRigh Evards an

abstafeial flewdastsddat snimpltanaous detesminatienaiadifferaatisample: being

parameters, in particulay of cellular and plasmatic parameters. 30 The aim

preyei AL 1RAY %%éagé?fﬁ%%‘éffﬁ ion on the one hand by a device for the
simultaneous qualitative or quantitative determination of one or more
analytes in a liquid sample or a plurality of liquid samples comprising at

In pugseamstmbivisraneiotidas 8 apphieativnthendfor appiyingbedigliative or

quassmple, dieashanengsouppdfratiieast madyiedicatorzone fenddichcCcampnter a

cellRiRHPERERRIIOMNYITR the ARQIYICLEH A WHRICR  ARAIRS ARR I 'A% AR dwo

ypd A0SORRIAN Fedion e akps KB G, I LSl HaNng DS e the oytes

yplndﬁc;aﬁ)r zones, wherein the hdicator zonds ‘Sre posﬂic???edbgglﬁleé%t KEes,

congypiiBation zone and the absorption region characterized in that the flow

- direstionglifromthenagplicatioppioaecthrdubb lihei despective indicator

- ZOoNg9 SR OFRMRHRWARIEISR ANRAIRY AR AgIoRN, FeREERENInSIRWACKSh at
are suhsanialcRaialshdheia Reing. Risseny alieast e JIEteN W, i

tracks. 10 |n one aspect, there is provided a device € simultaneous

andPGRRREAINAE S

- at least one absorption region on the membrane which takes up the liquid after
having passed the indicator zones,

wherein the indicator zones are located between the application zone and the absorption
region, wherein

the flow directions from the application zone through the respective indicator zones
towards an absorption region (flow tracks) are substantially paralle! and that at least
two different fiow tracks are present, wherein the membrane comprises a first indicator
zone containing a bonding element for binding the cellularly bound analyte and the
membrane comprises a second indicator zone containing a bonding element for
bonding an analyte contained in the plasma.

In another aspect, there is provided the use of the device as defined above for the

analysis of blood.

In another aspect, there is provided a process for the determination of a plurality of
analytes or their derivatives in a liquid sample, comprising:
the application of the sample onto the application zone of at least one
membrane of the device as defined above, wherein this sample is present in

adequate amounts in order to induce the
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guantitative determination of a plurality of analytes, wherein at least one
analyte is a cellularly bonded analyte, in a liquid sample, wherein for the
determination, at least two types ofSiadicator particles are used of which

at least one type being erythrocytes, comprising: 15 - an application zone
for the application of the liquid samples, - a porous membrane which
facitisitéguhibtinflay of deddizgctiom pbtenmbsnittian tegsmivilringicgterindicator
zongsned he [ermbrange \éﬁkﬂgh@rs;ahlﬁrt@éﬂwswﬁhﬂ@@emaﬂm&@) form a

and - at east sor tlon re on the,[{n ’{‘P qe whic ad
Ee mdica ﬁq BTElL £as 0 es oL 1n artw}es
Ilquuﬁ)aRer aving sse e Indicator zores, whereéin the |n cat

zon®§ aredeéarbirbet h%%%ﬁ?)i?@&t&)?ﬁ%ﬁ@‘%ﬁﬁﬁ-the absorption
region, wherein the flow directions from the application zone through the

The' SERRGINE Arlicalprzo a@%@rgécﬂfhﬂﬁ%’ép&f%”aﬁ%}&fbg'% té?éé%%)z YE the

substantially parallel and that at least 25two different flow tracks are

metppsgish BnfHEBRT e hoedrils s piiBes £apstin dichmidzdigeanalytes to be
deté%ﬁﬂh%'&‘ %R RORGIRY eirmeidaL bindina the.celluiaily beyod analyie @&E’dang

the membrane comprises a second indicator zone containing a bonding

eleraafispdRIECIONEiHiy ARdHTaIy teoBshtaiiB P igfeop RIYHAd BT g Adth dectines.
anugéf?se% E!aﬁ{%eﬁ pravided hedseakthe dayiss.asdefingd @R%Metéo'iﬁ@%omus

analysis of blood. In another aspect, there is provided a process for the

mergbtartnptatisHol iy neafeyred Ronalineslsmerts. ddhodndegior qegngreferably
cac SRR CYRPHSHGN Se1 e APRlsaton O ingsalrie RBiq the application

zone of at least one membrane of the device as defined above, wherein
this sample is present in adequate amounts in order to induce the 8a test

In Afﬂé&&%%ﬁﬁw%ﬁ%ﬁ@iﬁ%ﬂ%z@fﬁ@%ﬁ&%@ép%ﬂe@%‘@@&'Hz%ﬂ%k&hﬁéﬁ%@%ple
zones and to induce the analytes or their derivatives in the test liquid to
liquigrp9each flow track will flow through not more than one indicator zone. For

example, the indicator zones are provided on the membrane in staggered relationship.
This arrangement of the indicator zones is, in this context, preferably configured in a
row extending diagonally from proximal to distal or vice versa. Particular
embodiments are V-shaped, W-, M- or N-shaped or reversed V-shaped W-, M- or N-
shaped. In a further embodiment the indicator zones are staggered parallel side by side

in a linear row.

The provision of staggered indicator zones is a precondition for a multi-parameter
testing with erythrocytes as indicator particles i a lateral arrangement. The
particularly preferred embodiment of a diagonal arrangement offers the advantage that
the denotation of the results can be applied to the device according to the invention in a
particularly practical and easily readable manner; because each parameter to be tested
for occupies a defined X and Y position the arrangement of the device according to the

invention can be
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complex in the indicator zones, wherein at least two types of indicator
particles are used of which at least gne type being erythrocytes. 5 The
indicator zones of the apparatus accgrding to the invention are present on
the membrane and comprise bonding elements which capture or bond

con1GeARAMESIDREN SIS TURCH A0 S SPMRIEa L NBIRANIINGEGARIRRG of flow)

between the analyte and the bonding element are detected in the
andjqgghtelsFolidanaeiihs dierl6rEPRIBEEE) fragments, lectines, 10 antigens or

antigen epitopes and/or cells or cell fragments are fixed to the porous

membrane as particularly preferred bonding elements. The indicator

In 3 Gxdacp rarbrbycdaehtbe AyERESHEYSHEMY Bk skt raydivstiadisator zones,
ext@NBRMSLOrBaHRSIBEH 9o/ A3 6MBPH MR DR INVEiIeN éhﬁa@%ﬁﬂﬁ%&:cﬁon

zones are so arranged that the sample 15 liquid for each flow track wil

or B EREREIE Bt idARtHal ordina ikt ravsher roeresdMmshargse Wrdihater N-
shageNesaeIROVidad %&'@ﬁdﬂ‘%ﬁ‘Q@ﬂ%éﬂ@ﬂ%ﬁreﬁ&%ﬂiﬁ@?ﬁi?-st-gglg%red, and
y

arrangement of the indicator zones is, in this context, preferab ) ]
the dBHicgtveErRF R OfF JiF SSEBARS TG Wiy S PATRF ekl APas Yl taig i ¢heldonship

so MRASthePtipIWar M bRLINRAIFIAHE YashaRads WirolbnOAMN-BRAPRHAAM a single
. reversed V-shaped W-. M- or N 20 shaped. In a further embodiment the
indieRiRiarons sHeSXiulstagatatt pufhIRtS OB sitehiihtifisasromleTiguid for

cacRONSIRARIFRIaAaRFSEL NG 6AI R ZOPES iidaRgCRRition for a
multi-parameter testing with erythrocytes as indicator particles in a lateral

arrangement. The 25 particularly preferred embodiment of a diagonal

Mo rangementaifess.toe advantagribat thedanrgRinnaliig sesHiR 480 Ries

applied to the device according to the invention in a particularly practical

havipe, dfetsfedigipre triaietbs aRRUICH G CHPPaHm BEH Y IBE teterntagrous in
the @66HPIRS &rélafineshapRAYCAOSHIRRIEhRIAIANGRMERLRIHIP S HRVIERTs are to be

according to the invention can be 9 considered as a coordinate system
eI a PO RS PRI RO L R £ XARRRIG O BISRIRSLeiher AR b RamRista lood
as QintheAPRiGRIIMEOBRMents are so selected that the analytes contained in the

plasma, for example any kind of antibodies, which flow through the apparatus from the
application zone to the adsorption region through the indicator zones, become bonded
to the bonding elements in the row of indicator zones arranged proximally to the
application zone. The bonding elements for detecting the cellularly bonded analytes,
for example erythrocyte antigens, are, on the other hand, so selected that these become
bonded to the bonding elements in that row of indicator zones which is arranged
distally to the application zone. In this preferred embodiment one preferably operates,
in addition to the erythrocytes, with a further type of indicator particles, preferably of
colloidal gold or polystyrene or with immobilized erythrocytes. These indicator
particles are employed in particular in order to render visible in the bonding complex in
an indicator zone analytes which are not bonded to erythrocytes, for example antibodies
occurring freely in plasma. If, for example, two types of indicator particles are
employed one of which is not erythrocytes, the indicator zones of the two rows can be
arranged side by side in contact with one another or sequentially in a single flow track.

In this context the arrangement is
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In a further embodiment of the invention more than one such rows of

indicator zones, 5 extending preferably each from proximal to distal or

vice versa in a diagonal direction or'fr example even V-shaped, W-, M-

or N-shaped or reversed V-shaped W-, M- or N- shaped, extending in the

direction of flow seq entiazl%tan or. laterally staggered, and the indicator
advaRels g I S e o el B B e e sl e
prosoihbinttiesamplieciciid feheadhdevy task flovietidedugirlyotsmoeedtharia in
thesﬁps%? i%gili:%?é%égé)rgezspn oﬁr e?)((g il%ént%%E%C#\v/ggt%%ecggl%tgllgg%%gréhﬁgn one

the sample liquid for each tlow track flows through more than one
rovrdicadoraromanmiviore dfanseel s wdhdovho bindloat elaoess, dbeakarmpwlezact or

two rows, of indicator.zones. having different distances from th .
b B BT RO e in
spacohmgieteiioud dumple cellulasmgieglasneiis padamete siarestmhe

determined. In one embodiment, for example in a test batch containing

complete blood as sample, the bonding elements are so selected that the

In afiahersod rainadan tipe: fotasiran fodenem ptaninkindiof antibsbl@syne such
j ratus from the._application zone to the
o el O B AR UG e from
prOanéiﬁg_@ilﬁadn@ntsicin Heesaow, é@immazmmmmgmﬂmwim‘aH;humﬁeW-,
M- 3fACHIoR. 2 ANemEP S PROGIOG e BiaRte dekgolnd g sed 1l oAE
analytes, for example erythrocyte antigens, are, on the other hand; so
exagghtetl thavwesddrdoumeatibietietido thie bdading shegweeds inldhiansbip, bi-
. ofindicator zo ieh i istall t lication zope. In. ..
A e A S Spilievion
zongrythisdy tas awithearignthér ahewhisdisaior patinies, praeferabinofthat from a

o] o) ith.i ili I . These
R el U L e TR
the bonding complex in an indicator zone analytes which are not bonded

I 19 SYHUERES. foF xample antibedies,29eWiing, fLaely BRI A b the
m ed one of which 1s

example, two types of indicator particles are 3 p

sanpoe.diptheoinscidmanidietce zotrsicdftthe thearolyscs aniieingd amgedplasma,
for %%‘Biesig? {?p%o&tﬁﬁ{i%meg Qﬁh‘%‘&?ﬂlﬁ% %33@1’1' ‘?ﬂé'ﬁﬁ%& @rglﬂgd% fé%}gﬁication
track. In thiscontext the arrangement is :
zone to the absorption region through the indicator zones, become bonded to the
bonding elements in the row of indicator zones provided on the one side of the
application zone. The bonding elements for detecting the cellularly bonded analytes,
for example erythrocyte antigens, are on the other hand so selected that these become
bonded to the bonding elements of the end row of indicator zones arranged on the
opposite side of the application zone. In the case of this preferred embodiment one
preferably operates, in addition to the erythrocytes, with a further kind of indicator
particles, preferably of colloidal gold or polystyrene. These indicator particles are
employed in particular in order to render visible in the bonding complex in an indicator

zone, analytes which are not bonded to erythrocytes, for example antibodies occurring

freely in the plasma.
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10 advantageous in which the analytes to be tested for in plasma are

detected in the proximal indicator zones and where the

erythrocytes-bonded analytes are détbcted in the distal indicator zones.

An embodiment of the invention comprising more than one row of
in Ic’rl] ?Q}QJ %ﬁlg{g,]g?%%' '(png\’hlé I}Qeﬁlggn%bq tle eﬂg’o?{ e(%%l; E‘?se two

edct or to erythrocytes ser g as Indicator particles, the ro

dlfﬁmmmﬁthmareﬁndﬁﬁam apm?elllﬂterrelhtldhghlprofemed smngbetﬁuwnt one
pre%g %30% rg)é}g{e@ %%?ﬁb(}ptc!ntﬁef%%qﬁ{an or?% Igr (g‘ ﬂﬁg of mdicator

nt Of’t e Invention more t icator zones
pafbﬁéefarmﬁelﬁbbreférfaﬁlwdaicg@d ow @Mﬂ@mﬁla@"@naﬂyﬁmmlwamcles are

PR GRS IR DARY SRR Bygone
zonR-kmpied vouch m@@nﬁbm@xéﬁmt&rﬂmmﬁ@%ﬂmﬂ&@ﬁar&ﬂ@g{ﬁ@ yecurring
frodl ﬁllglg gered relationship, bi- directionally (e.g. at an angle of 180 to

one another) in relation to a central application zone. Such an
arrangement is advantageous in particular in the event that from a 15

b .
In& t%gted 5 ﬁ%ﬁm%%gﬂﬁéﬁr{ﬂeo&%%ﬁk&a teségg?ﬁ%%&rﬁégsf membrane

embodiment, for example comprising
or éYYFhMéfé@l@o@lﬁghfﬁélegaﬁm‘effﬁﬁ@%mtﬁlenﬁtﬁb@ﬁ@%@ satectddtiratwo

eﬁfé@')é‘i@ﬁﬁ@é“&aéﬁﬁﬂz%ﬁt@ﬁaﬁ'@ﬁ’g}?ﬁeé%%@%pé sSh Y PR AL AP ISR ator

WhICh flow through the device from the application 20 zéne to the )
zongpsodstidh s eyidrtifoggtvedenaticansr eorfemthecopaaisende crtisitien to the

eryﬁﬁag&&@ %m%‘ﬁﬁdﬂéﬁ%ﬁ%ﬁd@i@%lé AAPRS, OYARd- RN SPEME dgeom or

of thé application zone. The bonding elements for detecting the cellularly

polp#rittag. andigsesindinaiapapiclesyane ouyl airsdgeh patitenby tilewdssrthagader
vi si%‘?esl%l ?H&%ﬁ?ﬁﬁéh&?ﬁﬂ?ég% bendgd:lodhe Qﬁlﬂd{@g\;ﬁ{ﬁm ecl'?ésn%ft t@(ﬁ‘lded to

d row of indicator zones arranged on the 25 opposite side of the

en%@mofpwﬁ@nnhﬁ@tﬂashe@f%@v&eﬂr@éymmmﬁémaon?éhﬁréwmli«md
of IABREAR SR IAN. 0 De:BrYIRIRcH RS W AR KO QFAIeA It sent in

particles, preferably of colloidal gold or polystyrene: These indicator

eﬁ’aﬂ@@m@aﬂb@ coRiprsyRBah pJartbaraiir sraseruenedadisibte panhihat the flow
of RARAIBGRAMRIE IR an indigatorraang,Analytesuhich AreNhRLoRdeLQional

erythrocytes, for example antibodies occurring
arrangement including a single common application zone, optimized conditions are -

maintained in the one direction for detecting cellular properties and in the opposite

direction optimized conditions are maintained for the detection of plasmatic properties.

By means of the device according to the invention a lateral flow test, in particular for
blood serological diagnostics is made available by means of which erythrocytes can be
used as indicator particles and wherein in a single test batch simultaneously several
cellular pa;rarxieters, in particular erythrocyte antigens or antigen epitopes, plasmatic
parameters and/or blood cell properties, in particular of complete blood components
can be determined in each sample to be tested. Moreover, in this manner a test systein
is made available which can be manufactured particularly easily and can be employed

in particular with few test series and without sample preparation, as well as being cost-
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30 freely in the plasma. 11 In a preferred embodiment the one application

zone furthermore comprises two different membranes of differing

porosity. In this preferred embodimet one preferably operates, in

addition to the erythrocytes, with a further kind of indicator particles,
efreRIFETBAN PLralidal old, AL RONEIRDG o @ﬁ%&}’%%@fﬂgﬁ?’éﬂﬁ%}%{?éﬂ/or

particularly employed in order to render visible in"the bonding complex in
plaspahidipateinetoiie Gnalyiesrihion ar@hotliyndédamplsihtochtetsstiod can be
detE¥anuale antibodies occurring freely in plasma. In a particularly preferred

embodiment the one application zone includes a membrane 10 or two
different membranes of differing porosity. Furthermore, one of the two

The’nﬁé’gﬁr@%\%{]&ﬂ{g%atﬁQ”lﬂgéﬁﬁoq?daﬁ‘ﬂﬂgg‘ﬁ?e?eet%ﬂt%%%‘?a@gal} medical

element and indiCator zones. In this preferred embodiment one preferably

diaggestisdielils é@dﬁiﬁﬁn@imelt@muﬁdmﬁﬁ“&jrwcha&uhh@amm@rsmdmmsmatic
panﬁﬁ&j&l%@%ti%'%réxe%ﬁfééei%'mfmrpa%%qﬁg-ﬁ@@?&'?ﬁiﬁi&%@w and

. particles are employed in particular in order to render 15 visible in't
infogppin geeolpgtexith RariHdiEatIR z8ke epriEe sl adiearetisadedesnt to

tranSRSRCYIRS: Ipl.eX@PIeRANYROdIES OREHEERY TEeEIRARE PR Mo % roup

further kind of indicafor particles, employed in addition to the

detcapyipgbegtad)aee iR RABIP BRE SETtiFPliiesd oRe th amldectm ol atdi gait pitopes
are EH@H@M&@%@?&W@&@QEK%Q?%@@M@E g&ﬁcxﬂfa{e %giﬂ%?%édies

slowed down. This has the effect that in the bi-directional 20 arrangement

(isopgalitinges srg d dermnsd . g anbhosonde tepfiipni ZedseorlfitRindmpgrticular
irreRAIPRIABSHIR (AR Qe HitpRION S Hetesting celll gt RRe tisaathindPBiood

opposite direction optimized conditions are maintained for the detection of
grogadiiamRipttperted. By fvkutioniahdraetficd aceelenne tinfretion emiongical
marR AU I DRMYEURL SN 1I8Qd $prologine iapnpsics S Matem, as

available by means of which erythrocytes can be used as indicator

welhatidhes sépmardigan aisihicherstibiatdh siruntaHbotsly geveel) as for the
simGRIHRBLPREAMKIEES: IF PRHICLIBLE DEIMAGH;BRUIRIIH RRIGR SPUARBSdies

plasmatic parameters and/or blood cell properties, in particular of )
aga%w}@@bémdcegmgrythrocytes, 11 particular anti-thrombocyto and anti-

lymphocyto antibodies.

In this context anti-coagulation treated or native complete blood can be used, where it
is not necessary, prior to the testing, to extensively separate from one another
erythrocytes and serum or plasma fractions. The determination may be performed in a

manual format, 1.e. completely without instruments (including electric current).

In a preferred embodiment of the device according to the invention the indicator zones
include, preferably in a row of indicator zones arranged distally to the application zone,
antibodies or antibody fragments or lectines which capture or bind the blood group
antigens to be determined of all conceivable blood group systems and accordingly the
cells serving as their carriers, present in the sample. Antibodies or antibody fragments
or lectines against antigens or antigen epitopes, in particular of the blood group systems
ABO, Rh and Kell, for example anti-A, anti-B, anti-D and anti-K are applied as

preferred
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can be determined in. each sample to be tested. Moreover, in this manner
a test system 30 is made available which can be manufactured particularly
easily and can be employed in partittilar with few test series and without
sample preparation as well as being cost 12 effective, but by means of
bon\ghICh lmul ?ica Qre lg)gscell l% O%Bametgr ermd/or San1s 11:1 a row
par%me ers of a sample or a ural?y samples o]B foStdd cary be
dlstdbtemhnlemdicmmemce accordlng to the invention affords these
advantages in all medical diagnostic fields in which simultaneously

different cellular parameters and plasmatic parameters are to be
Pretiatbimmnechtimpbetidingreidswein (henfield-otB)oschppbiap aneh imfdictismszone of
this ?5%{!0&3’ n&&%”‘c Laflrelsng%)g %li?,x 0%3”13{19 agoe Sétl%sé SJeIVPQt toll remaining

“ransflsion medicine, & he simuftaneous conductance of blood.
indigeooip00ecd etetmsmatio ik rgwr&apmmuu{anﬁw&nmwt‘éédaﬁndmf drdigenples
thmq{ﬁﬁnt%geiﬂcﬁg&%p%%n@ge (;1'%? Q’B}%F ﬁl @819(2 g eqrﬁ{{nen%rf)ss Cper%fn%f Igalonal

erein in particular regular antibodies agglutinines) are determin

antiagnytbraavtibaajbddiection tests, wherein in particular irregular antibodies

are determined, as well as for the simultaneous conduction of blood

group determination and the detection of transfusion relevant infection

Thigeprsibyied| aBhoditkens, Fortanbe an@mvgstag@mnWiwwmrH@\ﬁn a
ﬁmH&F’RJ%F%ﬁMMHP‘m%%S wall@s e Syiiag c?&%% Hee %@éﬂéaﬁo‘ﬁr&’éne

(HbsAg) as well as for the S|multaneous co uctlon ood
antigensroninzitienscaidneevddthotamvet antibodids mgulastibedisioiodivetisnple.

ForSHSh &ﬁ{?&é’éhfg%%ﬁ?g 40 paicular,ant:thromposyto ﬁ]d&@“B'y@%ﬁ egmp

antibodies. 20 In this context anti-coagufation treafe or nativé comple
antigfsdos s beetseri faphsréot dsanenlacuedvanytprivendrhectesfirgytoocytes of

ivel f
defEXIeRRINE @ﬁgem Km%)%?%gnﬁﬁeﬁ%mﬁ%&g@aigﬁgﬁgoﬁg RIARMAces

fractions. The determinafion may be performe t, l.e.

are @pimsidtestythvithoiaun seambeie. (iRohieidly el dctric tulieaney. Z8e of this row of

indicator zones, preferably in an indicator zone distal to all remaining indicator zones
of this row, a control bonding element (control = ctl) is applied which positively
indicates the flow of the sample through the indicator zones. The control bonding

element is preferably an anti-lgG antibody.

This preferred embodiment of the device according to the invention can in a further row
of indicator zones, preferably proximal to the application zone, comprise antigens or
antigen epitopes which capture or bond the irregular antibodies or fragments thereof in
the sample. As preferred bonding elements for this purpose the cell membranes of
different blood group O erythrocyte preparations, the combined antigen profile of
which covers those antigens which are directed against the most important transfusion
relevant irregular antibodies, are fixed onto the porous membrane. Preferably, a control
bonding element (control = ctl) which positively indicates the flow of the sample
through the indicator zones is applied in an indicator zone of this row of indicator

zones, preferably in
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In a preferred embodiment of the device according to the invention the
indicator zones include, preferably in a row of indicator zones arranged
distally to the application zone, antibbdies or antibody fragments or
lectines which capture or bind the blood group antigens to be determined
an Prfcﬁlya&(ﬂn%g “@Bl&gl%daﬂr?&%a%x%%n?ﬁd%go?cg%g N gfytgi]se %QN??”F]] control
serving as their carriers, present in‘the sample. ntibodies or antlboc?y
bonffagnebmts noisleotineb boainsttalgigensterdantigen epitopes, in particular of
the blood group systems ABO, Rh and Kell, for example anti-A, anti-B,
anti-D and anti-K are applied as preferred 13 bonding elements in the

In aﬁdmpmmwpnmmfrﬁmﬂbvmmm? iheairrmmidismbtmdif:ator
zongéf'pﬁféfé%%?ﬁ%r W&w%@fﬁ&ﬁ%&fﬁ%@?%@%ﬂ&&é?@?@%ﬂ%%ﬁgfgka‘g%& %Sne,

P iedin a icator zone IS IO icator zones, 0] ra
comzprischotitordrene distdiody diagneatsiny ! deidicstohimdneaptirthis bowd wisidhood
Ve, e ndicat e o ficato
ooy SHRTIE BRI e oLy SRR e A e A
in thagaapthrobige cantibuye PotEsRspréfdibediesmbodiffmdydiameyvierlectines

' 1 ISESAl e indicator .
e LT e

A, anfiigeraapitopes whith captlirediiodhr RRECRSgUIINBI Odlidhciindigator zone
sen%ﬁ%QLeprEféh%HSH%'EﬂﬁgeeiéﬂéﬂE‘sg AreRiEiRYad RopAIng AMANE s Al Ry the

blood group antigens or antigen epitopes, for example-erythrocyte

apphitstiistaaee BTkl tifseynsicafor zensfirebblood groups (Al, A2, B, 0) or
synthetically produced blood group substances are applied to the porous
membrane. Preferably, in an indicator zone of this row of indicator zones,

PrefsrahdvabEpiirahbiperéagotionast dpswired alrtemhisingasidiveiongirrses Bf flow
of HYSAWe ORI HRORNINGEISMERG (GBI FllkiSiARRIRS YN this row of

__positively indicates the flow of the sample through the indicator zones.
ndirpeTCERte) bprsdreP 12 018 et cintlisavefapaslyvdndntisi g ghtibodl. Trigining
ind RIS IEHLBPodiMeRs ofthe dswics ASRAindALhe 0 YeRteh AR bR clonal

further row
anti-erythrocyte antibody.

This preferred embodiment of the device according to the invention comprises in a
further row of indicator zones which is preferably proximal to the application zone,
thrombocytes and/or lymphocytes membranes or membrane components serving as

bonding elements for the detection of anti-thrombocyte/lymphocyte antibodies.

In a further preferred embodiment of the device according to the invention, the
indicator zones, preferably in a row of indicator zones distal to the application zone,
comprise antibodies or antibody fragments or lectines which capture or bond the blood
group antigens to be determined for the blood group determination and thereby also the
cells in the sample which carry the aforegoing. Antibodies or antibody fragments or
lectines against antigens or antigen epitopes of the ABO blood group system, for
example anti-A, anti-B, anti-A and anti-B are affixed as preferred bonding elements to

the porous



10

15

20

25

30

of indicator zones, preferably proximal to the application zone, comprise
antigens or antigen epitopes which capture or bond the irregular
antibodies or fragments thereof in 28%he sample. As preferred bonding
elements for this purpose the cell membranes of different blood group 0O
mefRHO ﬁﬂ%@ {ﬁ&@!;%&o%é&%?&@%? gnar:p p(g\%%rlgﬂl% %{is&{b k%hd?é) %fi;% cation
those antigens which are directed against the most important transrusion
zongetaddatathegindicaistzenics vate fixed onto the porous membrane.
Preferably, a control bonding element (control = ctl) which positively
. indicates the flow of the sample 30 through the indicator zones is applied
Prefgrabl ingieattidienier gpaaofoisotwdiE andicatoneengrapesfishpin inaraindicator

zorldigRtRTi2ang AistRhiP @%@ﬁﬁgwm@i@aﬁdi%ﬁ&%ﬁaﬂ }lak%,f%};gsl bonding
control. bonding element is preterably an anti-lgG antibody. In a further

cleprafetrentisthbodithénepplisd adiide prsibvalsigitgiaemtentionvtiod the sample
thrd0gictenimZanReSINaerehly in A tP W AlindI L2076 S AR L AR Nonal

tothe application zone, comprise antibodies or antibody fragménts or
antiseyteecitsientt®siure or bond the blood group antigens to be determined

in the blood group determination, and thereby the cells in the sample

which carry those antigens. Antibodies or antibody fragments or lectines

Thig parietrahirgabrdbrantigbhepiopes sioerdingtr bl dyrstiosypomnTisey in a
furtBXARRIS AMHE Oy 251ES AOEARN AR e et ich e PR ation zone,

membrane in the indicator zone serving as preferred bonding elements,
bondiage @ EweR forvtherdebed sl Iy &t apgitation 2orécal o iltmically
prolRRIGAREZQNS oW refsiabi-Acantiglhondingelamenh (canializol) pna

which positively indicates the flow 15 of the sample through the indicator
methofsapdoriirlicachds dintpatteaibna srffranotroienseicaisktprgroteins of

the REQIREARY fﬁa@ﬂb@?%ﬁé?%ﬁé’&%}%@'%ﬂ@d@&rmm'% BAICRIP L oainst
zones of this row. The control bonding element is preferably a polyclona

(surfaie LRy RE IafResa gy sty st Heielssgtinbodiment of the device
according to the invention comprises in a further row of indicator zones

which is preferably proximal to the application zone,
As a result of the device according to the invention it is no longer necessary for the

simultaneous determination of cellular and plasmatic parameters of a sample to perform
separate pipetting for each individual determination, but rather all desired parameters
can be determined simultaneously in a sample, particularly in the case of simultaneous
performance of blood group determination and serum cross-checking and/or antibody
detection tests as well as in the simultaneous conduction of blood group determination
and determination of transfusion relevant infection serological markers, wherein it is
possible to combine the blood group determination with the detection of any infection
serological marker, as well as in the simultancous performance of blood group
determination and determination of antibodies against blood cells other than

erythrocytes, in particular anti-thrombocyte and anti-lymphocyte antibodies.

This represents an exceptional rationalization of the procedures. Besides the advantage

of simultaneous determination of many serological parameters, the virtually complete
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thrombocytes and/or lymphocytes membranes or membrane components
serving as bonding elements for the detection of
anti-thrombocyte/lymphocyte antibodffes. 25 In a further preferred
embodiment of the device according to the invention, the indicator zones,
red{%lﬁ‘a&%%?‘b%(f"s‘?aglg %Vé’xfe'”a%ﬁ?é% %%”80%9'%%8‘&%@? &E’rR!'é?%%b?ﬁ%lz?e”% should be
comprise antibodiesS of antibody fragments or lectines which capture or
mefirtdh e Bheostadroipatigenslc bepustrained falitigerblbpdtgroup likewise
etermination ang.thereby also the cells in th mple which.carry th
o e Bt e SR R B, or
exaantlgetsdetcamiigremépitepes afdthecaB@iblnodidrolp systepl tdpodxgoygle, in
parfOIEA 80 B AU and AR are alfixad as prsarrad handing Slementsooa
to the porous membrane in the indicator zones, preferably in a row
growhichpsrdistar td e applictitio andortbanidiowih dafmitalicgiegnparamsters, in

2ref j indi fihis k indicator I ly in
P B B TP B r or
blopgwgrepntiol baridirgr etditbnrqpertiesl 2wtl)infegtisiiedadliegigdsitiotiyrs, in

indicates f. indicator. atrol .
S e B B Sl A e
or bphisrprefehgaemispiivnent of the device according to the invention

comprises in a further row of indicator zones, preferably arranged

proximally to the application zone, bonding elements for the detection of |
Thénfeetidienggeints inlpeaticlisatesyathetitally theodiabd pabtidad of the reaction,

facliRERMRInant ANtigeRs gggﬁ%ﬁé%ﬁ@ﬂ" Jf&%mbéﬁ‘@h%%%%%ﬂ@?éagﬁﬂg

f the
which include diagnos y significant’sequences of surface proteins 01‘O

res@&twéthesm@nﬁenﬂadi@ﬂ@xmﬁmidg@bﬂéﬁ) whmaiﬁmi@mWS- The
wollEGefAgAINSt SUWIAKLRIARIAS R ING MG AG6AE @é}ﬁl&%%ﬂ.eteﬁ%oﬁévice

As a'result of the device according to the invention it is'no longer _
accaebpgdanfonieatisimepeseuseadis immeaineioircef glanumensiismamact and
in RAMBICSA 3aTPIeIQ, PR TN LALRAAERIRAHINGIAL §8ure it is, for

individual determination, but rather all desired parameters
example, possible to perform in a short period in a single test device, a complete ABO

blood group determination with serum cross-checks and antibody detection test for
irregular antibodies, for example a complete ABO blood group determination with
infection serological marker determination or anti-thrombocyte/lymphocyte antibody

determination.

From a production technical point of view the lateral-diagonal flow pattern offers
considerable advantages compared with the state-of-the-art, involving a considerably
reduced consumption of reagents emploved and in view of the provision of a
multiplicity of test parameters in a single device which previously had to be tested for

separately.

Due to the device according to the invention a lateral flow test, in particular for immune
haematological and infection serological diagnostics is provided by means of which in
a single testing batch simultaneously several cellular, in particular erythrocytal antigens

or antigen epitopes, plasmatic parameters and/or blood cell properties, in particular of
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can be determined simultaneously in a sample, particularly in the case of
simultaneous performance of blood group determination and serum
cross-checking and/or antibody detdétion tests as well as in the
simultaneous conduction of blood group determination and determination

fusjo infection ' [ init i .
e R P IR A8 Mlere being
emplpyeadfettiorstserologiedl markelicaoveirtstips thé sitioltaatebuast one kind is

repx%%[ﬂ@@adgp%r%lgjgﬁﬁeg.mﬂ 9&&%%“%ﬂ9@ %Qdﬂ‘?e%%?“iﬂ%@’h%’iiliable a cost-

antibodies against blood cells other than erythrocytes, in particular
effe&ﬁﬁth@mbﬁ@meeaﬁwmdymphbcyﬂédhmbfeba_@ﬂeﬂrins fepraselay apssible
mafGERAPakiationalizatonof Repracedas. cﬁl%g'%%ﬁéﬁe@ﬂ‘(ﬁ%geofoﬂvmch

simultaneous determination of many serological parameters, the virtually

siméhﬁﬁpl@télyléiﬁémma:awﬂbpmrérp@pﬁmtwﬁmmméeﬂ afjithsample, in
par&@tﬂglerﬂw@@l éﬁﬁﬁg %B%Qt&%ﬂ@& ”HQH%‘EH'O_J he rl%?ﬁlgg g&hﬁ'xjé%%% antibodies

represented in a diagonal pattern is likewise more advantageous. Thus,

agaiﬁ%h@ﬂ@ﬂl@ﬁ@éoﬁ@ﬁ{grtdmhm%ﬁﬂﬂf@rpéﬁs@mpfcﬁer@km—i@plem@rker.s, in
parGGIEININE-A0HH 630 A3 HEHGE RIGEDSIHEy [h RAMRIERIRAd groups, in

5 particular ABO properties and serum cross-checks and antibody
detection tests or blood group in particular ABO properties and other

Thd MR RReHIROCALPARRMAIRTS 1B RRIUGYALARIHO BRI AN e,
antl-lg/mphocyte antibodies or fragments thereof or blood group-, in

Pre ulBP B rapaetals e ifrctisnBelologitarahairess (e pafitut of
Sa@?ﬂﬁ?ﬂﬂﬁﬁcﬁ@%mﬁﬁ%ﬂiWHM%,VKE@@Q%@FQ/WQ&%&W#%%‘"chueﬂ),

viral 10 or bacterial antlgens or epitopes. The two-dimensional planar

polysdprlapastinak e sehbhownd peimpeiiee reachplon fakiftaemotiofify NO).
PrefSadipanithheaaked SR MLals o e ALRmAtS reRding 0L A& H ¢ lISty of

with conventional display analytical methods, such as e.g. CCD cameras.

the mranbeaio freditgtasditarinfiure dn gudtiowds whesbuisasoaransiiatifiig sample
to merfmred: Jherdaviee,a360rding Bdhs e iR MreoygE resulls Whayrbent

reduction of environmental impact and _in favourable cost effects. Even in

menghfaigeriey RIGSHERY urdieriraeodiessii@versTiothe dariske, 3s685ime tép the
invBRIGAITS Mo ALk RSrRRHLARIAIS 1ol AGYIceaR SORRIRISABOhaving a high

capillary flow rate (capillary speed) wherein the éapﬂlary flow rate represents that time
which is required by a dye solution in order to travel forty millimeters on a given
membrane. Particularly preferred are membranes having a capillary flow rate less than

100.

In the bi-directional embodiment using two different membranes, the one membrane
preferably has a higher capillary flow rate, preferably, less than 100, and the other

membrane preferably has a lower capillary flow rate, preferably more than 100.

In a preferred embodiment of the invention a sealing element is provided on the porous
membrane downstream of the application zone of the device in accordance with the
invention. Two- or three-dimensional sealing elements, which are placed onto the
porous membrane and by means of which a sample application zone separate from the

remaining
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blood group determination with serum cross-checks and antibody
detection test for 20 irregular antibodies, for example a complete ABO
blood group determination with infe¢fion serological marker determination
or anti- thrombocyte/lymphocyte antibody determination From a
sur%g on te%hnlcal |£1éeofsv(|:?g¥n% Iaﬁt:eéal (il ro att r ofﬂ%g‘;::,‘3 ntion
consﬁéjralble andvan{ages compar’ecf wﬂWf te o?%e &t ifvo ving

the ascainsid etaligntrgriimed] gohsu iptieffeftredge nlﬁqmah pheyeet amdll irpsteitofthe
of-a_multi t meters in asm e device whic
i L B LR N A R R SR b
Motedtie, mﬂ@nw@aﬁagatémhﬂwmdm@am cﬂiar fovdntion nﬂaataerﬁ'atbbgiwble
appﬁ@gt '&fle%l‘?é‘ eLplagiea f’ QQQOS“?SAEV%P %ﬁtf o'}‘?ans Of £ BrBining
smg e testlng atc simaltaneous! y several cellular, in"par ficula
pargrgthhedptatadtigedsviseantigen epitopes, plasmatic parameters and/or
blood cell properties, in particular of 17 complete blood components can
be determined per sample being tested, there being employed at least

Preforecidiressbotlinintston| p’f@ﬁti@lﬁ@m whittert teaswoh esllxsitpdSismem@e isteghes or
fun}?%? %E’y ég)cym yﬂ% 'fﬁhesr gh%ffgg m?ﬂq{%sav?a ealaé:g: ﬁ]gI'OCeSSGS

effective te§t syste eaS| Y pro uce ICh can be
frominysleneisusbibied lratepradurcfow wsthaneading \Nttmmt sdmphe case of the

ﬁmf?é?%?”f}%g ﬂEf@@Ee tupieh pimuliane H%X’d%ﬁg SRR 58 Hl%  gpertyre, the

parameters a r plasma parameters of sample, In particu
prefgroehrohdvacadassod, Wetdcasnrofnd gslaawne irrcgaiadamisbtiperisgtonsids

the %8&?&89{}3@&6&%% &sm&;& GYIS SRR QL ﬂ&?é%%%%&qk?%@% aing df&mez

particular those with transfusion’me |C|na vancy can rmine
shan® The membrane of the device according to the invention is a porous

membrane. Preferred membrane materials are, for example,

nitrocellulose (e.g. UniS-art of Sartorius, HiFlow of Millipore, Whatman,

Prejgmod mamiaslz_?@otbﬁ setliephEn& 8 chnetijtepelyebjtbraq badmiitiPbiof In a
speagir%ggéﬁﬁéﬁﬂo@eq{ﬁ&{:@ﬂs(lél&v%ﬁ@eﬂf&U&Qkide with an adhesive film, for

example, a pressure sensitive or seif-adhesive acrylate adhesive. Accordingly, the
sealing element can be adhesively bonded directly onto the surface of the porous
membrane. Alternatively, the sealing element can be bonded to the lateral flow casing,
for example adhesively bonded such that in this embodiment the lateral flow casing

presses the sealing element against the surface of the porous membrane such that the

 functions of the sealing element are attained.

Preferred materials for the formation of two-dimensional sealing elements are any form
of adhesive tape or adhesive foils (e.g. Tesa 4124 of Beiersdorf AG, ARcare 7815 of
Adhesives Research).

Preferred materials for the formation of three-dimensional sealing elements are flexible,

closed pore elastomer materials or flexible silicon materials of variable material

“thicknesses, preferably 3-5 mm (e.g. cellular caoutchouc EPDM140 of Pitzner, silicone

rubber or solid caoutchouc, hardness 40° or less of Castan).
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15 Preferably the membrane has the largest possible pore size because a
high porosity of the membrane facilitates the influx, in particular of cellular
components of the sample to be tedfed, e.g. of erythrocytes, into the
porous structure. The use of absorbent membranes is particularly

DuT?E’cY GG0HR: HWRKE 68%19%}{7{%%@8&%?B&E%é@%cé@@”t?%“tﬁ% ARlention is
imited by such properties. Preferred are all membranes a‘o?/lng a hlghrﬁtb
capghlsiliry fiowraed (ap Hanjdspenplesvdien chetoapitdsy flionexateple complete

blo %Pfﬁéﬁr%t%%ﬁ gD ksefﬁquif\%gr@g%r?y éoggéi%{y%f%f ELAQUAYE! the
orty millimeters orra given membrane. Particu arly prererred are
apphicatdrarfekiizavindimen pill aapfibnordcetiespatan heo2s(Epplication zone)
. bi-directional im ing twa di e
T T L
the thiagerbeot arebeidesthé thmembranagmétersblyivaheriower dapitahipglehement

ensiLE: PrEfRIARINANGISSNAR 100,10 a pifgried Smhpdipantof g laventony, .

a sealing element is provided on the porous 30 membrane downstream o
invehEappic Atishiop e B oevidbon aorortdingeelpitiethe invention. Two-

or three-dimensional sealing elements, which are placed onto the porous

membrane and by means of which a sample application zone separate
Forfiigm aheorpsivririatyn dabspidenopade pbibediavéenmesredingresatbd, iavention,

me&@ﬁ@ﬁﬂ 'sé%@é’ rﬂjQ&ﬁQI_Eh ?ﬂ@ éﬁ@%cﬁh%é?@é%%e m%%t B_”Wa%@y rﬂ)@ﬁrpﬁon
the effect of a liquid bagrler and permits the directional distribution of

capagiiphs Aol antddesnretpenisinking Papisis rismiidnBchivishesvand thehiill).
TheS e8RS alemeBh aRe i ﬁ%ﬁ%&pgﬁ@ttﬁ@ BRAS HEINGRAMRIES0r the device

application zone in order to prevent an inadvertent entry of liquid into the
accmﬁfﬁnﬁﬁghpaﬂ%eaflﬂmewaré@éméév%mém@féﬁweaﬂﬁomml@nrsrrﬁ wigh the

porsG@ingRigmentale webshapes . reral SRBRReH Buangh %H@Qﬁél}gig%e is

shaping of the sealing element takes place by cutting processes 10 from

attajnadnbaradbs ke S98rire ¢rduueronnomaab ity clementayartteddse sieet)

carthgdunoelerirayahshiangipe sealing element is provided with an inner
aperture, the

The conjugate pad preferably consists of glass fibre or cellulose and preferably has the

property of retarding the flow of native erythrocytes.

In a further embodiment the components of the device according to the invention are
applied for purposes of mechanical strengthening onto a support or carrier layer. The
device according to the invention can however also function without a carrier layer.
Preferably, mechanically stable and non-water absorbent materials, preferably having
thicknesses of 100 um or more, coated on one or both sides with an adhesive film, e.g.
a pressure sensitive or self-adhesive acrylate adhesive (e.g. 0,005 inch polyester W/
GIL-187, G & L). On the carrier layer the porous membrane and the absorption pad are
fixed. In the case of a carrier layer rendered adhesive on both sides, the adhesive
second side is employed for fixing the stack onto further surfaces, e.g. inside the lateral

flow casing.
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preferred modifications of which are round, square or rectangular and
tapering towards the underside (membrane contact side) of the sealing
element in the case of the funnel sﬁQpe. 15 Preferred materials for the
sealing element are materials which are hydrophobic. In a special

In STRRLImentihe Malerials A e LoRiat op fRe ARt amadbesNe fiMout a

for example, a pressure sensitive or self-adhesive acrylate adhesive.

carrjxedardinghothiduge dingoalennsntcahtbe duhes mrémor@dhﬁ y’@é@@ﬂdﬁw
beetEHSHERGE RTIRSRATAUS 20 membrans, Aliernatiueiie Dsralne %&%@g@gm

cah be bondedto the lateral flow casing, for example adhesively bon .
onta sk thwtherthisdethb sasmerpiroridhsl IR singcpidisssane S&aager. in

thisSGRENRAIANSINE SHHACE PHDEPARYS SARRRANG SURIDAENES without a

functions of the sealing element are attained. 25 Preferred materials for
casifige formation of two-dimensional sealing elements are any form of

adhesive tape or adhesive foils (e.g. Tesa 4124 of Beiersdorf AG, ARcare

7815 of Adhesives Research). Preferred materials for the formation of

A T ditiedision ambeslimg e icph dhdrararfienils he Inccpd shel frarecaraerstie t©
the RGBS RF texible SHCRR MAETRS, 2 NAIA0IS, BRIG AN HNICKNESIESning the

preferably 3-5 mm (é.g. cellular caoutchouc EPDM140 of Pitzner, silicone

blogdhiyerprdsstidréadirenwit seaines #ohseldes spdasiiiibady defedomdest
and AFUCIUR- AGHATIRE S tRE-IoMEREAN I endeYins aRsording O AR ¥R tion

_is _capable of accommodating liquid samples which contain cells, for
of agiihaiprs esniptetalasioos Witrstie e Magierthenens. Wiskasws fidragments
thex%%ﬁ'i@ﬁ&*%mﬁg%wmﬁem%aa%@m@%@/&f fBrasvelpmeseb samplsARiRe of

the porous membrane (application zone) 5 without flooding thereof.
blogdcespmgRicrmandtianngrd| shseirtectingo At tERndlisameaisst wrathpxoise Mther
tharPRREALIES Qf Kﬂ%%fwﬁﬂﬁmﬁ{ﬁ%bfﬁ&@Qﬁ'&}‘a?eaﬁhﬁlﬁﬁdﬁﬂfﬂgy%eéﬁﬁ%dies or

ensures a directional flow of sample. Nevertheless, the device according
frageenis thaveption can function well with or without any sealing element.

The aim is attained according to the invention also by a process for determining a
plurality of analytes or their derivatives in a liquid sample comprising the application of
the sample onto the application zone of a membrane of the device according to the
invention, wherein the szimple is present in adequate amount in order to induce the
sample liquid to flow in the direction of the absorption region through the indicator
zones and in order to induce the analytes or their derivatives in the sample liquid to
become bonded to the respective indicator zones or to form a complex in the indicator

Zones.

A specific embodiment of the process according to the invention performs
simultaneously a blood group determination and a serum cross-checking and/or

antibody detection tests.

For example complete blood or a diluted form thereof is applied onto the application
zone of the device. All components penetrate, guided by the sealing element, into the
porous membrane and pass during migration m the direction of the absorption pad

initially through the indicator zone region for serum cross-check, taking up
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10 For the absorption region (absorption pad) of the device according to
the invention, mechanically stable materials are preferred, preferably
having a water absorption capacity%1f 20-30 g/100 cm2 (e.g. Wicking
Papier, type 300, Schleicher and Schell). The contact between the

fra@RSRPEPTRAd AN hesatesal oy Mamprang, af ihm deyise. PHEAEAINE Bown

he invention is produced by contact pressure and overlapping with the 15

inclydipg antickaBriaid. Theedraeegtimasmerofmicinibegmabm heaametbended to
the DRRRBIBAGIS QURINEY BrathasieRONSIRCLOT e RRRRIRIIAN RaBIBEnding

carrier layer (backing sheet) carrying the lateral flow membrane. The

elepgpjuGSIEP SEPpreRses perRIlsgE Ylass fibre or cellulose and preferably
has the 20 property of retarding the flow of native erythrocytes. In a
further embodiment the components of the device according to the

Theedinirsbead apHREESBY Fiatp Ssestshride hnisictiengme arsioaristl to the

indRMRRUSRY LBIHR FIRRFuTNG odRYIRRIBREOTING 8RSV QRIS EAfion wherein
however also function without a carrier aﬁ/er. 25 Preferably, mechanically

n gehiditatbranatar sEhebhimissrhiizsd ragas iadidlrenicbheed gioup
chaPickfsie, O BORRtICRAIGH:ON, g N IPPthsidesMitiaadhesive diltiBrOmost

a pressure sensitive or self-adhesive acrylate adhesive (e.g. 0,005 inch

distgh {Rsths \RBPESELIEY Zeng, (9T GAAw BaSermapss tRelpeiai mainahecyte

antidRditaaPRSeHNIN Nadaie fixafs IndhaicAsermRl agaH Bk Iayehk 8dcome
adhesive on both sides, the adhesive 30 second side is employed for

bondethgithehstabRUSHRS nFRs A sREeSROpdingside thelatetBEcHuR dendy. group
cha?@udAddyrtheppmboesimentdhe-deyicgaccarding tathe i iopb1880€roup
with or without a carrier layer, onto which the components of the device

determinalinly) RFIRB MM Rrcoe beppthag sirtagrated in a casing, by

which the membrane components are pressed onto one another and the

casing supports the sealing element function. However, in 5 this context
In atﬁﬁbaﬁq}i’éétef%?&iﬁﬁﬂd’ﬂ‘?é%%ﬁi%‘é&ﬁ%n‘ﬁﬂ?ﬁ?‘é@%l Hysitheraintioutndhe

subS@fieg Adbustiionaintepf tharmopesdiertagilthainventnn istherssepliRies
device according to '

immobil?zed on t?le onding elements of the proximal series of indicator zones are

rendered visible (serum cross-check: detection) by means of synthetic particles coated

with anti-IgG/IgM.

In a further embodiment of the process according to the invention for the simultancous
blood group determination and serum cross-check and/or antibody detection test the
blood group characteristics are determined directly as described above, whereas the

serum cross-check and/or antibody detection test is performed as a competition test.

By way of example, complete blood or a diluted form thereof is applied onto the
application zone of the device. Guided by the sealing element, all components
penetrate into the porous membrane and pass during their migration in the direction of
the absorption pad initially through the indicator zone region for serum cross-checking
which comprises fragments of cells of blood groups A and B as well as the control

indicator zone
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the invention for the analysis of blood, in particular for simultaneously
performing the 10 blood group determination and serum cross-checking
and/or antibody detection test and/of4or the simultaneous performance of
the blood determination and the detection of antibodies against infectious

th&p&fﬁ'ﬁﬁ’i?és %ﬁ)@l‘t@ﬂﬁlﬁll\éi @ ﬂﬁ)%@t%%ﬁﬁ IMeLSs; s%gﬁﬁfirﬁﬁ&f grg}gen’f n

antigens of infeCtive agents and/or for the simultaneous performanc
the sp5uEr Gesopie beadathietits saperesropdine teliudiinhibsadeantgansdiserum cross-
cheBRYIREQGHIES AR 15 than blood cells, in particular anti-thrombocyte

and/or anti-lymphocyte antibodies or fragments thereof. The aim is

attained according to the invention also by a process for determining a

ThP BRI Of ALY 1o Qb i ASrVATNERIN A Y GHIS SRR COBRESIBE fehio0d

application of 20 the sample onto the application zone of a menibrane of

IO ¢RIGTEEREB dRfGIRS BTl ciotidhe WREFEIATtHEBANRREOR ipestmtm cross-
chcBRRQUAIE MO it rglar idnduse bk SAMPIHINId IR ieMaINiiR rent Blood

direction of the absorption rgqgion throyg; the indicator “zones and in order
SrOHp iffeftiRe el SraRREROGr HreH GetiviRtives ithE.siph-lidiiel insliptiep e of
thisPRAAeH Qe rRsRRGivaindictanzongsiesigdosmna aepP'Rs ieifple, have
indicator 25 zones. A specific embodiment of the process according to
polyslona emtiorr PhERsHi® aBtinkndine sea1Pg Brobenging s eeieridatids drdigator

zonSe BRI 08 CHSainG, ARJRL SAHLBYYHRIEEI RIS 0 AP LXREWLE which
complete blood or a diluted form thereof is applied onto the application

cortEspands ihdlelatRecY e ShosEnBine peiEaeEisaidedlisy iNecdeing whatever
bloSIEIRSIP HEHA ThehPE5RHSIBERANIBREARI MBRSHHWiIngBIgRtIdm Kb Ie

direction of the absorption pad initially through the indicator zone region
for serum cross-check, taking up 21 fragments of the cells Al, A2, B, 0 as

In anabRedBROHAEINBEANHO JRGIERIPHARNid R sl esitinld Gl rahRe Tn the

isgagglutinines present in the serum become bonded to the )
next JARRPBIARIEPRINKRTHBTRT Sitgens. sseftagarbelias wetrd comgeively

witRQREN anti-B or anti-H is applied onto the application zone. The particles are
only able to bond each to that bonding element in the indicator zone region for serum
cross-checking which during the sensibilisation step had not been brought into contact
with the serum isoagglutinines i.e. displaying a coloured band which in this case
indicates the absence of the corresponding isoagglutinines. For example, in the case of
a blood group A (persons having isoagglutinines anti-B) the cell fragments of the B
cells are blocked by the isoagglutinines which results in the cell fragments of the A
cells becoming stained by the subsequently applied mixture of synthetic particles due to
the anti-A particles contained therein. The blood group O fragments are stained in all
conceivable constellations because they are not blocked by isoagglutinines and are,
accordingly, always free to react with the stained anti-H particles, as a result of which a
control element is also made available in the modification of a competition assay

(serum cross-check: detection).
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element (serum cross-check: sensibilisation). 5 The cellular bound
antigens migrate onwards into the indicator zone region distal to the
indicator zone region for serum cros%‘3checking, for blood group
determination wherein in each indicator zone an antibody is immobilized

In Q%%ﬂ{ﬁs_&ﬁﬁmo&dﬁ CQ&%@E&?HE% tcgeilged?lrgg t%)oqtﬂgép sirpuitaneous

anti-AB). The indicator zone of this region nmost e application

blogd resqop aleierpioatm mﬁsbgepw@mrdm@émm@ne aphtibdididetention test
incilagﬂ%rlﬁrgg% BERA S %‘i"ﬁ?et%&&i‘%J&H&%&F&é%ﬁ&’%@%&@gﬁ)@?m of

bonded to the bonding elements corresponding to the respective

the growp elearadteristiod/ Emuilseitetosrtanrieshastenyaslsscgroupaifisodest,
the %gug,igwggggg;go@fgﬁg%@ bonded to the control bonding element. 15

In a subséquent rinsing step non-bonded material is washed from the
membrane. In the subsequent detection step immobilized isoagglutinines

cmﬁﬁ%&o&%& %@tgjgﬁlﬂﬁéd TB‘H%QF&Q %“aHb?iQP '89{89[1%% ﬂﬁc,tgleapplication

proximal series of indicator zones are rendered visible (serum

zongre¥stBpedrrigetbatiog bymddiset syompitionsaphoiasscodtss 26 trhporous
me@BEHRCHIM, 1R %Eﬁﬁlﬁﬁﬁmﬁ% imenhaf he @ﬂ%%érﬁﬁ&fﬁ@'rlg R0%se of the

invention for the simultanéous blood group determination and serum

lattesob sHBER @ RaforattipEHy Hid cibin éuttiHg aplobh s thasdaatisnpled
ont@%ﬁ&%@ﬂ%ﬁ&?@b@%@éh/ tfe &%ﬁ?fét@&?é?ﬁ\éﬁd%f&ﬁéatﬂa? ZonSE e ided by the

cross-check and/or antibody detéction test is performed as a competition

sealiagt elyngiy B esmpisente GeiBacHIoPethpavis apsRbranerersslting in the

follBRRHSH ORenthe BRBYcation zone of the device. Guided by the sealing
element, all components penetrate into the porous membrane and pass

during their migration in the direction of 30 the absorption pad initially

"MEHBHGR E!}ﬂ?ﬁ@ﬂiﬁ@t%ﬁod?ﬁn'}ﬁgi&ﬁé‘ QuSRIMMH QS RARRHHYs WED direction of
comprises fragments of cells of blood groups A and B as well as the
the @sagptihirbieriiome pml through the indicator zone region for blood group

determination in which in each indicator zone there is provided an antibody against a
different blood group characteristic in immobilized form (e.g. anti-A, anti-B, anti-D).
The indicator zone of this region most distal to the application zone comprises, for
example, polyclonal anti-erythrocyte antibodies as a bonding element. In this indicator
zone region the erythrocytes become bonded to those bonding elements which
correspond to the respective blood group characteristics. Erythrocytes of whatever

blood group become bonded to the control bonding element.

"Membrane/conjugate pad side": All components having penetrated into the membrane
and passed the sealing element enter into contact with the conjugate pad causing the
cellular components to be retained or retarded, whereas the liquid components (plasma)
can flow onward without restraint. The latter cause the anti-A/anti-B/anti-H particles to
be released from the conjugate pad. The indicator zone region of the serum cross-
check includes fragments of cells of the blood groups A and B as well as control
element fragments of cells of the blood group O. The isoagglutinines present in the

serum become
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which comprises fragments of cells of blood group 0. The isoagglutinines

present in the serum become bonded to the corresponding cellularly

bound antigens (serum cross- checkR4sensibilisation). 5 The cellularly

bound antigens migrate onwards into the indicator zone region for blood

roup defermination lgcated distal to,the indicator zone region for seru

borg B R T R A R R S, or
bordiifiier ehtlim coadn et cuni-charsittBristicicderm i bl lizeanietbptahti-paraciBsan bond
Onlgqyﬁg.rThe indicator zane of this egion }fyhmh is miost |§tal to the

ppllcatlg?ﬁgﬁvee rﬁgﬁf‘g%ol%ue%%?n%lg ) have 10 rpgﬁ%?gn%l Y Q(écrly%ﬁ?ggy{xe petson

hasamii-3b diesegbriingeasiboridingblemeht. Hothigodic Bt dragoaetsdgimg #lecked
. erythrocytes become bonde thase bonding el nts which .
in tRURAYIES HR5RI6:°00 ?haq &%lg eebli)oo %gu&g:is%i%ne@% an be s‘sam?d by

correspond 1o the Tespective b group chara rocytes o
the whiteneer abtodd proistebonkheo st rcd trahbondgagnel erhéctt (islosdagpbutmines

-determination) e insj tep, hon-honded material is
e L P B I A I SIS TR G by
the diffeté pagyeldsatinpartdlostheqmes kespectivel{ thwitlvngats eati-B or
anti-H is applied onto the application zone. The particles are only able to
bond each to that bonding element in the indicator zone region for serum

A trskerchasticinigiwhidrodinnang tie thenpibitksatiarrstdinhad ribe Jeeenbrougtsults
o ’ : | ini . : : |
e g by
andjss agthiymiplees eordkadisteoidiigeatetiafranblood group A (persons
having isoagglutinines anti-B) the cell fragments of the B cells are
blocked by the isoagglutinines which results in the cell fragments of the A

By ceits Indcorampletdiviethbydeiersibsequentihappliethminboeyss sphitmsties. the

indi%ﬁ{HP'?én‘éH‘ﬁ%Qt?e5rQ%‘?oﬁ_ ARG 360 gi&%ﬁéﬁ%ﬂé %@ﬁlﬁéo%gf%&yte
0 fragments are staifed in all conceivable constellations because they

fragipetipeblberéadyisoeriy|istinhied anf pirseradochdingiypiwagsMsembocytal

antfiRREEVIL e Staingd antihl particlesnas @ maulrat Which R PR process is

element is also made available in the modification of a competition assay
as dewibadrodbechreekddateathorjnsmt of the process according to the invention, in

particular the blood group determination proceeds as there described.

A further particular embodiment of the process according to the invention performs
simultaneously a blood group determination and a determination of transfusion relevant

infection serological markers.

By way of example, for the determination of infection markers, the indicator zones of
the first proximal indicator zone region include as bonding elements synthetic peptides
and/or recombinant proteins corresponding to the sequences of proteins of viral or
bacterial agents, (determination of antibodies against infection markers, e.g. anti-HIV-
1), as well as antibodies Which are directed against proteins of infection markers
(determination of antigens e.g. HbsAg). Antibodies or antigens as the case may be
contained in the serum bond in the first step to the corresponding antigens or

antibodies. The remainder of the
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23 In a further embodiment of the process according to the invention for
simultaneous blood group determirg#ion and serum cross-checking

and/or antibody detection test including direct determination of the blood
group characteristics and determination of the serum cross-check and/or

pro@titigdy; detestien iﬁsﬂh@%f@éﬂﬂ{%?iaé@ogﬂm%ﬁﬁm@%m@e@eaﬂéﬂwﬁggto the
ete

. procedure is_ followed_: Compl lood or a diluted form thereof is applied

mVeHignne et s AIRaHBeTHERs PR RIGRA TR iR aesartRsbnt
porous membranes. One of the porous membranes has a lower capillary
flow rate than the other membrane. In the case of the 10 latter, a

In thinRERResH RFEUHAMINY dPed BRUORNthE/ARHYEDaltichss Aglspaiapd more
par@RIHAE repiesthe mamiang hetsesnthmseaingelpmeptangiiethose of the

indicator zones. Guided by the sealing element, all components penetrate

blogh $195ih PEITNS Methbidhdweltda Mg 19 deRAloNiiPiRRg group antigens or
witkhaiastarisiesptd ‘dambrang-oalkside  rAdkOMPIRGRET, dBriTer il regular
migration pass in the djrection of the associated absorption pad through
ot e S GIORSFAR D58 BrotH G ARPRARSoFRMThIBFf e agents.
(swifidioaterizens Brelefictpreo\idestananibeslyi againyoey tiffereniiineshbhocytal
group characteristic in immobilized form (e.g. anti-A, anti-B, anti-D). The
ant‘i%ﬁﬂb%@?%‘@ﬁ@%’?tﬁ%e@ on most distal to the application zone comprises,
for 20 example, polyclonal anti-erythrocyte antibodies as a bonding
element. In this indi%ﬁor zone region the erythrocytes become bonded to

The AP0 R SRR s TSR EAF - BaHSR e Reg el S Bivdlatg RIapd o
erytohecpeiedsties kasbiogytesiaf whaseyer shipeskireybheaormmpenaed Je st

. the control bonding element. 25 "Membrane/conjugate pad side": All
o AR & RO 5 il S S RS ARG i LAt gone of he
deviraling <lem entienigrdniocomackwithdba conjugate Pacieatsingdhgd which

~__cellular components to be retained or retarded, whereas the liquid
car A R B T APEIR A UHELPIEL St The fatter cause

the anti-A/anti-B/anti-H particles to be released from the conjugate pad.

The indicator zone region of the serum cross 30 check includes fragments
In RFREHEDL Y B60 ol Lo S B S AL R thereo! 1 Tepresented
exclusively by erythrocytes for the direct detection of erythrocyte-bound analytes. The

other group is composed of particles of any conceivable type and combination by
means of which bonding reactions can be demonstrated, preferably particles of
colloidal gold or of polystyrene or immobilized ervthrocytes. 1In a preferred
embodiment different indicator particles are used in each test run, of which at least one

type represents native erythrocytes.

In the following the invention will be further elucidated by figures and examples

without being limited thereby. There is shown in:

Fig. 1 a perspective view of a device according to the invention for lateral flow tests
for the simultaneous performance of blood group determination and serum- cross-

checking;
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element fragments of cells of the blood group O. The isoagglutinines
present in the serum become 24 bgpded to the corresponding cellularly
bound antigens and compete thereby for bonding of the stained anti-A,
anti-B particles. This means that the particles can bond only if the
FigloSpRCS dsRRoEIINN this RbsRMeFafeXaMitlerRa:D IR EIRN Ry AHREESR A tion
.., has anti-B,isoagglutinines which results in the blood group B fragments
illugfditd Bociéed s in the indicator zone region so that only the blood group A
fragments can be stained by the coloured anti-A particles. The control
) eéement against which no isoaggl.utinines exist, accordingly, always
Figy i PRGBSI Al BeoHEASTaIEREAS 26/ TBIEHARC o, B A tests
for paeticlesihantaineddrithapride pdarestiihaaenidaiePathdl®m cross-

further particular embogdiment of the process according to the invention
chef RSSOy P bR PSR HHaEBhA g orm of a web;

determination of anti-thrombocyte and/or anti-lymphocyte antibodies or

. fragments, thereof. By way qf example, for the determination of the
Pl A FORIBOIe STBo e SoHIES ToM ARGt SEmBYTHIRS WigtBTh S Apsts

iluteribee 4pplication zone include thrombocyte fragments as bonding
elements to which - if present in the sample - anti-thrombocytal antibodies
contained in the serum will become bonded. The remainder of the process
Figis asslesssived vidheopreceding mbhatimentief thecpiReess dgeatdingfQests

the inventjon, in_particular the blaqd group determination proceeds as
for 16, ML PR ORS00 GPRBaHHEPD R b gram cross-

cheakiey dinfpimtdenituendiore piitiensisn sinualiagedetabnhaibloRofaiaud a trough;
determination and a determination of transfusion relevant infection
serological markers. 25 By way of example, for the determination of
Figitfestienphaikersicthe inticdtoiczoive $andrdhfl dikstaproxivakiingicatde 26hention
iy I g%og .ingludg as bonding elements synthetic peptides and/or '
illustrate g o o , , .
recombinaft proteins corresponding to the sequences of proteins of viral
or bacterial agents, (determination of antibodies against infection

. rkers, e.q. anti-HIV- . . . .
F 1g.m/a a perépegtzve view of a device according to the invention for lateral flow tests
for the simultaneous performance of blood group determination, serum cross-check

and antibody detection tests for recipients;

Fig. 8 a perspective view of a device according to the invention for lateral flow tests
for the simultaneous performance of blood group determinations serum cross-checks

and antibody detection tests for donors;

Fig. 9 a perspective view of a device according to the invention for lateral flow tests
for the simultaneous performance of blood group determination and the detection of

infection markers;
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1), as well as antibodies which are directed against proteins of infection
markers 30 (determination of antigens e.g. HbsAg). Antibodies or antigens
as the case may be contained in thé’serum bond in the first step to the
corresponding antigens or antibodies. The remainder of the 25 process
Figi83 HERAIAER 0ithe praceding eTRRImSOt AL BIRGESS ALRAIIAGIP esis
the Invention, in particular the blood grotup determination proceeds as
for hersiniaberibed. hetfveprocess bowtdingio datsimieation shd Hrabiaestion of

anﬁ%gcgggg%g}mqh%%oﬁgﬁ aly represent blood group antigens or

antigen epitopes, preférably tliose of the blood group systems ABO, Rh,
Kell in order to interact with blood group antigens or with antigen epitopes

Fig.agﬂﬂ %‘grbt %t?‘;efr\ﬂgwg@?c}&%rc%oe{c%ﬁf Wrﬁ%%l% tﬁmiﬁ)qqiftgral flow
b bodie

irregular antibodies in order to detect anti against infective agents,

testestirfadeyiimtidend Slowféutithe ajenitenactiodeiativinasinhodytkiagy group testing

and%m%gg_%@kﬂi%.antibodies or fragments thereof. The sample to be
inspected, for example native or anti-coagulated complete blood or

erythrocyte concentrates or diluted erythrocyte suspensions, blood

FigCPMBORSMIR Qfesti/ia Ui_g%%{Cﬁlé‘%g%ér%%‘éfﬂlﬂgo{ocﬁ%rﬂl\%%l{%ﬁ for lateral

applied onto the application zone of the 15 device according to the
flownigsktissomieedeyheodytes contained in the sample and which carry the

analyte(s) at the same time serve as indicator particles. In particular two

groups of indicator particles are used. One thereof is represented

Figekdloeneely byesrgtmotiels foperiduiiaet Hesdism of ergeigeyrectistime 1o the
invaRRY1es TherA0RiheraweuR ishemprsashebnaricies ahany 89351‘86@%?0@

type and combination by means of which bonding reactions can be _
deleemgHsn AR SpReTeranly phdeig on dofloRsarBord BRDIESbI deyieneanprises
a sppRePiliARd aryioGyiRs,d pisiaEed, ambodmeRtAIfeIent INdIFRL two-

particles are used in each test run, of which at least one type represents

dimgasigaad saptiseyrteses thithteoffawing adrinvehioperarpaxmbrepe 2 is fixed
ont&eidaiRd PY-Narres ARt &xeBMSS cssure sensitive acrylic adhesive. Likewise,

the absorption pad 3 is fixed onto the support layer 1, part of the absorption pad 3
overlapping the porous membrane 2. The sealing element 4 fixed on the upper side of
the porous membrane 2 separates the application zone 5 from the remaining membrane
surface and permits the directed distribution of sample liquid and test reagents into the
porous membrane 2. Between the application zone 5 and the region of the porous
membrane 2 which is in contact with the absorption pad 3 the indicator zone region 6 is
provided. The latter is formed by diagonally staggéred point-shaped indicator zones I-
IX arranged in defined X and Y positions wherein the indicator zones I-V denote the
indicator zone region "serum cross-check” and the indicator zones VI-IX denote the
indicator zone region "blood group determination" and are composed of the following

bonding elements:
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without being limited thereby. There is shown in: Fig. | a perspective view
of a device according to the invention for lateral flow tests 30 for the
simultaneous performance of bIood?gq*oup determination and serum cross-
checking; 26 Fig. 2 an explosive view of the device for lateral flow tests
according to the invention illustrated in Fig. 1; Fig. 3 a perspective view of
a device according to the invention for lateral flow tests 5 for the

simultaneous performance of blood group determination and serum cross-
checking performet Rier&er#bestimensionaPéeadigerarembnt in the form

of a trough; 15 Fig{. 6 an explosive view of the device for lateral flow tests

according to the i RIgkested in Fig. Blevd. Fupérdpective view of
a device according to the invention for lateral flow tests for the

I simultaneous per AEELEMSBd group detePRfirEaBR Berum
cross-check 20 and antibody detection tests for recipients; Fig. 8 a

IV herspective view brdhiecyte sliQsbtding to theHO08rIGHES lateral flow
tests for the simultaneous performance of blood group determinations
serum cross-chedk&iBpfiSsntibody detection M¥tHBRILIEEDS Fig. 9 a
perspective view of a device according to the invention for lateral flow

Indigadpa Jopepeeiimu Bines & PersirTaHRE S lood group determination and

[ the detection of inection markers;

ntibodies Anti-A (monoclonal)
VII Antibodies Anti-AB (monoclonal)
IX Antibodies Anti-erythrocytes (polyclonal)

Indicator zone V is the control (ctl) for the serum cross-check and contains anti-human
IgG/IgM antibodies. Indicator zone IX is the control (ctl) for the blood group
determination and contains polyclonal anti-erythrocyte antibodies. It is positioned

distally to all remaining indicator zones.

In Fig. 2 an explosive view of the device according to the invention for lateral flow
tests illustrated in Fig. 1 is shown comprising the components support layer 1, porous
membrane 2, absorption pad 3 and sealing element 4 which separate the application
zone 5 from the remainder of the membrane which in turn comprises the indicator zone
regions "serum cross-check” and "blood group determination” including the diagonally

staggered indicator zones I-IX.
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30 27 Fig. 10 a perspective view of a device according to the invention for
lateral flow tests for the simultaneous performance of blood group
determination and the detection of &&tibodies against thrombocytal
antigens; 5 Fig. 11 shows a perspective view of a device according to the

InIEn émon for Ia}tera\ngow es ésv\{\élthagéoc% ectlon Iflowforth(i: r{nult ﬁfusiet
d&termination of blood group testing andqgerum FOSLRR rg ab Py ests
for ﬁmwmahaaxmhsqwffmmoé ttféaﬁmd@camdmﬁﬂgimmbﬁ #mdesetion tebss-checks
is SR AR 1R BRI ARG 10 kot bR RN A AL XD the
aperspectlvel USIration OF A device aceor ing to the IVETTtion 10
corfipmm¢estoiahthéesinruithnaotes per]l*‘mgmhrmeeﬁttﬁmomg reafing elermeinafioad to
nd serym cross-checkin In th presel exa evice. co
the%g fléﬁlésgrﬁ aygr P %eeg%rouseerznem Fane 2 ﬁ“‘bsorp %Iﬁs}f))él ng {?1
the two- dimensional sealing element 4 in the form of a strip. The porous

I embrane s fixed opte the s C% erlb fapressu
T S R G P D0 S B e

in §i$p6)rtf¢aybﬁelabéhwf ttﬂsablsxiwpitr@ ﬁaad@nm@rmmalmgaﬂmetpbmmsl porous
rane seall lement 4 fixed on the upper side aof 2
e g R U0 S, SR e oIRE o g e
dimeesiemed nbattenfasdiahd qggﬂmﬂ@ theedizpplizdtibstributiord ofreampbe ligumidining
S s Jnfo, embrane 2. Betw een thea atio
e e B RO B8 L8 o
zonghaebentplisnpadshelindidatmdzShesd gnug isleprovidedion hénldttdmis the

Hgﬁigj | 25 IX

di %% ﬁg n?cclil %@ ‘ré q int-shaped indicator zones

@ rran St(? %9%‘? gos%gons wherein the indicator zones |-V
denote the indicator zone region "serum cross-check" and the indicator

In P%%”?%s Ml A %SS} g‘bié%fg%oﬁ §8§§J&9&8 % Es%?o%rggg SSIRIINANER, 0
and are composed of t win nding e ements

the invention for lateral flow tests for the simultaneous performance of blood group

determination and serum cross-checking. In the present example the components of the

device correspond to the components of the device as illustrated in Fig. 1 except for the

sealing element 4 fixed to the porous membrane 2 in the form of a three-dimensional

trough.

In Fig. 6 an exploded view of the device according to the invention for lateral flow tests
tlustrated in Fig. 5 is shown including the components support layer 1, porous
membrane 2, absorption pad 3 and sealing element 4 in three-dimensional trough form
which separates the application zone 5 from the remainder of the membrane, which, in
turn, contains the indicator zone region 6, consisting of the indicator zone regions
"serum cross-check" and "blood group determination", including the diagonally

staggered indicator zones I-IX.

Fig. 7 illustrates by way of example a perspective view of a device according to the
invention for lateral flow tests for the simultaneous performance of blood group

determination, serum cross-checking and antibody detection tests for recipients. In the
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Indicator Zone Bonding Element Specification 5 Indicator zone region:
serum cross-check | Erythrocyte ghosts Blood group Al 10 Il Erythrocyte
ghosts Blood group A2 Il Erythrocy?€ ghosts Blood group B IV
Erythrocyte ghosts Blood group 0 15 V Antibodies Anti-human IgG/IgM
relrgg cgajtsor fane r 1%on Bloggeg E determl ation 20 VI Antibodie Anti-f\ th
PrerRionog onal) tI%O es Anti- Iﬁl‘t%?onogpéna) ANtipoyig§™orane < the
absmmmhdd’cyml@pmycmnadzﬁsﬁ@hwmmg zlmee\z‘t i$ thehedbtrol(EH)sfdp. The
the.serum cr, and contains ntl hu M antlbodl
meiﬁg oA (lﬁir 125051%'5 gf? Sul?r?olnt(c%efr od groudgl( SteriAAL |(§‘rf1ea&r%ly fic
adhesivainkipohistotial dmmptythrpm@/té arﬁﬁb‘mdcbm lthis ppgiticrieyk:30 distapyrt of
t IIr ini nd| Qr-zones. In F si V|e .of the device
thea%go |ng r%aqwe?r‘{\?en Hon o@lrl atera ﬂg ntqes SEI’| ustra miﬁg hl Ilréest%v?ﬁ( ed
to tdj@mpn@lrsgimefdhmpmmntmsmlbm I&)sepdrarmrﬁmsapphmbmmﬁga 5 from the
renfREOIPHONRRME anthsealng.clamentd HUCHAEPAIIGING ARRGAION Fauia
zone om the remalndero e membrane w urn comprlse €
andrigiit atageadh entredio pertserorentdroses chebBktveemh thipagbtratipn zone 5 and the
%%t i oR, @%léq.m Q dlqg ally._staggered.indicat rzo nes [-1X, 40
reg29 P?n 1. B3 a%erspec'%}é %e ?ﬂ lgel\%ccé)%a%cgr‘g}!@gté) t e |n ?djr? (}% the
indjaatrakfioowegms Fos theviilediltaibe dettep és fiomman dyy didgomdlgrmggered point-

shaBS&‘%E{Ef@ﬁHPQO%EE' BRI %}g{}?feﬁ ‘H{' %(é‘ﬁled X and Y positions, the indicator zones

[-VIII representing the indicator zone region "serum cross-check/antibodies detection
test" and the indicator zones IX-XII representing the indicator zone region "blood

group determination" and consists of the following binding elements:



is shown. In the present example the components of the device
correspond to the components of the device illustrated in Fig. 1, except
for the sealing element fixed to 5 thédlipper side of the porous membrane
2 in the form of a three-dimensional batten 4. In Fig. 4 an explosive view is
shown of the device according to the invention illustrated in Fig. 3 for
lateral flow tests including the components support layer 1, porous
membrane 2, absorption pad 3 and a sealing element 4 in the form of a

Indibate ZOrdimdhsiding Blattemf which seppeaifsatimapplication zone 5 from
the remaining_membrane, which, in_turn, contains the indicator zone
region 6 comprising the indicator zone regions "serum cross-check” and

[ndititowdgro upetete sminationssntiedifg tibedgideoctadly staggered indicator
zones I-1X. 15 In Fig. 5 is shown by way of example a perspective

I illustration of Bradwicetagdosiing to thBliendptimmad lateral flow tests for
the simultaneous performance of blood group determination and serum

' cross-checkihgyinrtoptpdsstt examplBlteed gompakints of the device
correspond to the components of the device as illustrated in Fig. 1 except

[T for the sealirg Blenmit ghisxtd to the PdrodgroepriBrane 2 in the form of a
three-dimensional 20 trough. In Fig. 6 an exploded view of the device

IV according to thetnvertiaghfstslateral fidlotskggoiitubirated in Fig. 5 is
shown including the components support layer 1, porous membrane 2,

V' absorption pau3haeelteahieniselementekeaioeesidilbhsidmab ap Gy R foformula Ry, Ry ™
25 which separates the application zone 5 from the remainder of the

VI membrane, Whighopyteghogentains thdisdioamslliZaidoediyng, CoRdisiimgula R,, R»
of the indicator zone regions "serum cross-check” and "blood group

Vlildeterminatiokryihustertinghtmsdiagonallyetseigyestd irdicatgragn@s Ripdogoula Ry, R;
Fig. 7 illustrates by way of example a perspective view of a device

Vliliccording toAébigdiention for lateral fldwitbstsdod ghelgMultaneous
performance of blood group determination, serum cross-checking and
antibody detection tests for recipients. In the 30 present case the device

Indjgateraposserting: sBporerayedeiamaipgions membrane 2, the

X Antibodies Anti-A (monoclonal)

X ' Antibodies Anti-B (monoclonal)

XI Antibodies Anti-AB (monoclonal)

X1 Antibodies Anti-erythrocytes (ﬁoiyclonal)

Indicator zone VIII is the control (ctl) for the serum cross-check and antibody detection
test and contains anti-human IgG/IgM antibodies. Indicator zone XII is the control (ctl)
for the blood group determination and contains polyclonal anti-erythrocyte antibodies.

It is provided distal to all remaining indicator zones.

In Fig. 8 by way of example, a perspective view of a device according to the invention
for lateral flow tests for the simultaneous performance of blood group determination,

SCTUIm
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absorption pad 3 and the two-dimensional sealing element 4 in the form of
a strip. The membrane 2 is affixed on the support layer | provided with a
pressure sensitive acrylic adhesive 3Rikewise the absorption pad 3 is
affixed to the support layer 1 with part of 5 the absorption pad 3
crofy %ﬁ&ﬁg gga%%ﬁa%?@lt'% H&a lrant%s%é{:oreb?ea# elemenh4 flxeqnt&g:heresent
upper Sidi e porous membrane 2'separates apcha i0h zOne s’
exa{mﬁt the dencainimgpriembrapposutizee Brblegsrmits tierdirastidngdle absorption
S el Lreagents into POrQuUS me
P S A SRR I B OB Sy e Brous
memmtﬂréha Zindvicie rélmswptatﬁwnh thevadsb npﬁbrapadsﬁmthee]:@ﬂhcbcmmate
re oV, el for onally staggere
ad}%%{ﬁr%_ ﬁ!%%ﬁ@éﬂ a?dlgrs % nes Ip %Ileér?vfe %fg YH rggs |olgﬁ§) f the
absgretindicatbBzonatanpiiy mﬂine&enpmg)msmmbmc z?onéﬂegwmﬁ@m]mnent 4
fix&d > 'ff@ﬁ 21t 19:0 e eotl%%éorﬂeﬁ%}a %nii ! ea}r@c 1ca% on zone from
representing the indicator zone region 1501 group té)l'?nlnahon an
thecr@mﬁmsl@ﬂmhmhﬁﬂnwm@asindn@mm@m dBeledndibabotiZownd Sondnquid

cross cl% §§Jlr?§t%§;? dé)tigctlon (% Erytgrcr)%c%ﬁpe %gg%g%ghaatgx%u%ogﬁ 18nﬁ1 the

regiony ik sy teogpies tBbothgrd ik iy Brytbntesyitevithabts Bisodtgrogad3, the

indlya%gyfg Y6 %‘gﬁ!&%ﬁéﬁf’dﬂ{ u@ ?oﬂ‘ée}{ ﬁ@% % ﬁeblo iﬁ%l@fﬁ §8hes 1-x
rythroc

cell'1,b ood group O, Rh-formula R1, Riw osts etector
progeded %ﬁg@a@ma@wmﬂf@rr@fmq@mmm WiiaEdythrdbytigihassts zones 1-V1

rep{%%ﬁﬁﬁg rllidatlood g 5&%’1{) %el%ﬂquﬁgyl 1%/%}16?%%@8 fi%ests” and the

Anti-human IgG/IgM 257 Indicator zone reglon etermination
indicator zones VII-X comprising the 1nd1cat0r zone region '"blood group

determination” and being composed of the following bonding elements:
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IX Antibodies Anti-A (monoclonal) X Antibodies Anti-B (monoclonal) 30
XI Antibodies Anti-AB (monoclonal) XIl Antibodies Anti-erythrocytes
(polyclonal) 35 Indicator zone VIli i$¥he control (ctl) for the serum
cross-check and antibody detection test and contains anti-human IgG/IgM
antibodies. Indicator zone XIl is the control (ctl) for the blood group
determination and contains polyclonal anti-erythrocyte antibodies. Itis
provided distal to all remaining indicator zones. 40 In Fig. 8 by way of

0 g le eciiicAion "
determination, serum 32 hg and antibody detection tests for

—btood donors 1S Shown. 1T the present exampie the device comprisesa
Ind RARRYSABYEE b NG RRFOYS SNEMPLANE K- 40 &RERFRtON pad 3 and the

two-dimensional sealing element 4 in the form of a strip. The porous

1 Mmembrane ngﬁtgﬁoﬁpport Ia)@w&c&gggig Ayith a pressure
a

sensitive acrylate 5 adhesive. Likewise the absorption pad 3 is fixed to the

support layex t sorptio lapping with the porous
11 E%y@&?&?tfﬁ; Qﬁo@? %@@&i%ﬁ)\{&f AP

membrane 2. The sealing element 4 fixed on the upper side of the porous

1] membrane Zﬁﬁgﬁr&tfé hr.applicatiomzanesfigm the remaining

membrane surface and permits the directed distribution of sample liquid

Tv and test reaggRis inio hg,parous membprane <, Befween the application
zone 5 and the 10 region of the porous membrane 2 which is in contact

v Wwith the absqfpfigr,pad gnilg indicatessegion,GsRrpyiied: dlsdsn cells 1, 2, 3 (sce
formed by point-shaped indicator zones I-X Ry} g)glp%Q§§1||y
staggered in defined positions X and Y, the indicator zones I-VI

V1 representingahgdnglicator region "serymp eross:aheek/aniibody detection

tests" and the :

Indicator zone region : Blood group determination

VII Antibodies Anti-A (monoclonal)

VII Antibodies Anti-B {(monoclonal)

X Antibodies Anti-AB (monoclonal)

X Antibodies Anti-erythrocytes (polyclonal)

Indicator zone VI represents the control (ctl) for the serum cross-check and antibody
detection test and contains anti-human IgG/IgM antibodies. Indicator zone X
represents the control (ctl) for the blood group determination and contains polyclonal

anti-erythrocyte antibodies. It is situated distally to all remaining indicator zones.

In Fig. 9 there is shown by way of example a perspective view of a device according to
the invention for lateral flow tests for the simultaneous performance of the blood group

determination and the detection of infection markers. In the present example the device
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indicator zones VII-X comprising the indicator zone region "blood group
15 determination” and being composed of the following bonding elements:
33 Indicator Zone Bonding Elemen?épecification 5 Indicator zone region:
serum cross-check/antibody detection | Erythrocyte ghosts Blood group

incfladOd 'sE%gHH evie INGRIRBRRGAER A IHHEEREaG LS 398%($RI8E (wo-

_group B IV Erythrocyte ghosts Blood group 0 V Erythrocyte ghosts
dimppsippgrsemiog skaneridbiadhsivansia sirp(sddequsenptionmbigng) 2 (xed

ont$HQEIES-ARYTRUMAR 190G \ovh IHSRIRE 20RG 160NV RIOEL QNP [ ikewise

determination 25 VIl Antibodies Anti-A (monoclonal) VIII Antibodies
the ghsepiivibRBeIdnH)13ed Ria the PR tiaNer (hdrstiohily Xisamisdieand 3

oveﬁstlgpﬁ{gt@mpu&e%aqw%%}éé mdiﬂ?é%eamgeem@m%a 1hereqntFet side

ctl) for the serum cross-check and antibody detection test and contains
of Histi PRIATEN IFCIEMIRiBEEREH $ieathPHSAEOR 78PfeSeitethdhéoserppining

menkfPafRr &hﬁ@@%@r_%eﬁﬂ@t%ﬁyiaﬁé%@@_smm BOIVGIAPR! Tiguid and test
anti-erythrocyte antibodies. It is situated distally to all remaining indicator

reagiiR Eadhn IPYs PeRbrashowRehysraghsreRiisisienzpasshard vhevision of

the YoRAGUEEAREREING IRHNR inventiar: fariRtetal fiQwHeRis [kithethe indicator
S|multaneousH5)erformance of the blood group determination and the

regiggretid PR Viftedtior FSalkEss. i e encisenmlly heersyrde meint-shaped

indicator zones 1-X1I arranged in defined X and Y positions, the indicator zones I-VI
representing the indicator zone "detection of infection markers" and the indicator zones
VII-XII the indicator zone region "blood group determination” and are composed of the

following bonding elements:
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includes a support layer 1, the porous membrane 2, the absorption pad 3
and the two- dimensional sealing element 4 in the form of a strip. The
porous membrane 2 is fixed onto th&Ssupport layer | provided with a
pressure sensitive acrylate adhesive. Likewise the absorption pad 3 is
fixed onto the support layer 1, part of the absorption pad 3 5 overlapping
with the porous membrane 2. The sealing element 4 fixed to the upper
side of the porous membrane 2 separates the application zone 5 from the

Indiesnaidioge mBmbiliand-kunkage and pedpitsiflvatilicected distribution of
sample liquid and test reagents into the porous membrane 2. Between

the application zone 5 and the region of the porous membrane 2 which is
Indinatontegiowitthe: abs ofitiderr el iBatkerndicator 10 region 6 is provided.
The latter is formed by diagonally staggered point-shaped indicator zones
I I-Xll arrange®ymitefinedpdnsd Y posititing | tgpitdicaterizones I-VI
representing the indicator zone "detection of infection markers" and the
II indicator zon8sniiktXIpehedadicator zaHd regigm3dilood group
determination" and are composed of the following bonding elements: 15
I1I 35 Indicator ZofiboBding Element SpetHitAtiag (himdidated yegion:
Detection of infection markers | Synthetic peptides HIV-1 (gp-14, gp-41)
IV 10 Il SynthetiBqeeptidssnHivt2dyp-36) HCAbOGE CANDBHBSAGC22)
(monoclonal) IV Recombinant antigen HCV (C-100, C-200, C33c, C22)
V 15 V RecomBipeot:bintigear8yphilis (TEXABiSTRNN 75 THMNAL), THN 47)
Antibodies Anti-human 1gG/IgM 20 Indicator zone region : Blood group
VI determinatioAntibodies Anti-human 1gG/IgM

Indicator zone region : Blood group determination

VII Axntibodies Anti-A (monoclonal)

VIII Antibodies Anti-B (monoclonal)

X Antibodies Anti-AB (monoclonal)

X Antibodies Anti-D (monoclonal)

XI Antibodies Anti-CDE (monoclonal)

X1i- Antibodies Anti-erythrocytes (polyclonal)

Indicator zone VI is the control (ctl)} for the determination of antibodies against
infective agents and contains anti-human IgG/IgM antibodies. Indicator zone X1 is the

control (ctl) for the blood group determination and contains polyclonal anti-erythrocyte

antibodies. It is distally arranged in relation to all other indicator zones.

In Fig. 10 a perspective view of a device according to the invention for lateral flow

tests is shown by way of example for the simultaneous performance of blood group
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VII Antibodies Anti-A (monoclonal) 25 VIII Antibodies Anti-B (monoclonal)

IX Antibodies Anti-AB (monoclonal) 30 X Antibodies Anti-D (monoclonal)

XI Antibodies Anti-CDE (monoclonaﬁ@(ll Antibodies Anti-erythrocytes

(polyc_lona_l) 35 Ir?dicaf[or zone VI is the control ((_:tl) for t_he determination
det@iARURRH G PARNRJOHGRUYE ﬁﬁ%&i@s’%‘éﬂ@?kﬂ%ﬁ%&ﬁ%ﬁ?%ﬁ%@é@ M the

antibodies. Indicator zone Xll is the contrdl (ctl) for the blood grotp
preaj@tbﬁﬁmi@rﬂaﬁwée‘c@wa}ﬁm@ml@nalmd@uhﬁohy@epqz@%mté@qt13 the
absgiﬁ%lﬂ }%&@9@&] ﬂ%r%gﬁ%gggﬁh@aﬂﬂ%%%&ﬁ%ﬁr {Re i 0, strip. The

perspective view of a device according to the invention for lateral flow *
porgastsrierabieih %wﬁwéfi@ghmén@ﬁ thages rhutardeds\pevfomrrenge oFnsitive
aerblARGAHOUR3G AianinRlRaABdIpaeiasian ol smibodiss RIS parc of

hrombocytal antigens. In the present example the device comprises a

the alpspartioayesd)? @ yotarntEeHbr dierpreys meabipioR-padasaping element 4
ﬁxéW%QH@%Bﬁm?&é%ﬁﬁkgﬁ‘%k%@H{e%}&% SUP R RSEP 1R B8 e 5 from

membrane 2 is fixed to the support layer 1 provided with'a pressure o
thegemetnagorfiErecbskand iRewmie the dresedtibrpheionsf ampbethiguid
anHRPAIA AR i PRE Fhris ARAMURERMPaAsLRRUANAPRIII I DR RO the

membrane 2. The sealing element 4 fixed to the upper side of the porous
regifprabiafdoresh araraRrine Appiiehioh Forntistorrithibieabsariign pad 3 the

indBaBbranssyriacsAndeaermis therditactedrdisiibriion Qb satRiS iidhaped
. .and test reag.lents_ into the porous membrane 2. Between the application
indigsir Zemed thes D rdgfbidrintngoYonssitentoraher s Merndiveisritaees 1111

incWiifB the absprptienRad 34penndicalonseoian SisuBRMded kIS #fombocytal
formgd of diagonally staggeredr&)lnt-shap.ed _indicator zones I-IX in
antigshinedidal VsbsHRInZoMteidnlthahadiadiertopress-Ifegimiudelend group

deiRRiEARE7OnR 1RAIR ‘ateokion Afanihadis Agaiss thrombocytal
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antigens" and the indicator zones IV-IX the indicator zone region "blood
group 15 determination” and consist of the following bonding elements:
37 Indicator Zone Bonding Element®pecification 5 Indicator region:
Detection of antibodies against thrombocytal antigens | Membrane
proteins Thrombocytes, HPA Ibb3aa5bb 10 Il Membrane proteins
Thrombocytes, HPA laa3bb5aa Ill Antibodies Anti-human IgG/IgM 15
Indicator zone region : Blood group determination IV Antibodies Anti-A
(monoclonal) 20V Antlbodles Ant| B (monoclonal) Vi Antlbodles Anti-AB

ctI for the d t| n of Fgagd S al alnst thro boc ens and
Ind r re 101 e#a elec 10 / ({e alnsﬁ ﬂar aﬂ%n

Contain man I YShETRE he control

(ctl) for the bl ou ermlnatlon ntains

erythrocyte afr?f odies: s |s% posmoned sf’éﬂ%l e?a%%ﬂy‘ﬁo?&?f! %&ammg
p indicator zongs, 40.In.fFig LIS showsDy ey of @X@PRIG 2 Rgispective

view of a devicé accord ng to
I Antibodies Anti-human 1gG/IgM

Indicator zone region : Blood group determination

v Antibodies Anti-A (monoclonal)

A% Antibodies Anti-B (monoclonal)

VI Antibodies Anti-AB (monoclonal)

Vil Antibodies Anti-D (monoclonal)

VIII Antibodies | Anti-CDE (monoclonal)

IX Antibodies Anti-erythrocytes (polyclonal)
XII Antibodies Anti-erythrocytes (polyclonal)

Indicator zone III is the control (ctl) for the detection of antibodies against
thrombocytal antigens and contains anti-human 1gG/IgM antibodies. Indicator zone IX
is the control (ctl} for the blood group determination and contains polyclonal anti-
erythrocyte antibodies. It is positioned distally in relation to all remaining indicator

ZO1ES.

In Fig. 11 is shown by way of example a perspective view of a device according to the
invention for lateral flow ftests with bi-directional flow for the simultaneous
determination of blood groups and serum cross-checks. In the present example the

device comprises a



10

15

invention for lateral flow tests with bi-directional flow for the simultaneous
determination of blood groups and serum cross-checks. In the present
example the device comprises a 383%upport layer 1, a porous membrane
2a for the blood group determination, a porous membrane for the serum

supP%s eGk W %?J&Sdfiﬁ%%fﬂ?a[ﬂe“?% %%rﬂpéaaisg%lﬁgi{%% §e%@%£%%&%da3p%mus

' 11.
nd 3b, a three-dimensional sealing element h form and a

- mewpbnugaterpd 6scThe posasheeknbraids ddfarsd Zbrarghiixeetoboithela, the

absﬁtgmﬂ.l%@y% Jﬂ%%@,V.'LQaﬂe@iﬂhﬁe@l;?%?étgseaﬁ@gggf%l%ﬁfy«laﬁse@51%%5' € and a

ewise, the absorption pads 3a an are onto the support layer

Conii}gﬂﬁ@MrﬁeaEhedmm&maqbnmpad@% Snr3hxedeskipping swigothéayer 1
proRPRYQLS MEMRRNES 3ehaRT2R: ﬁ%e%ﬁggafs.'emﬁ%fﬁé'@g %1%55 ARSHds 3a

side of the porous membranes 2a and 2b separates thé applicatibn zohes

andsipb aredibisdenpediveyniporh e rdnrainingrhseaibeakesirfatgoandds 3a and
3b FemiR e Wirgeieda distriution af sampleia U*'ﬂl@fégaiﬁ%% ERGENtS RIQ 1o

the porous membranes 2a and 2b. Between the application zone 5a an

the trpesgidn of the poresmrsMiresre22et iviiparatee disserplionipad @s Sa
and S5 &g&eﬁyeﬁqeﬂem%@%agﬁl oA RO lQuP, e %ﬁ‘?@ﬁdﬁ’é‘hﬁeaed

provided. Thelatter is formed by diagonally staggered point-shape

distigian 0 saBple\iqHid efdeld sk madevtp driti ohs, R iRdieed zeefedaotnd 2b.
Bettk?é‘ei{lﬁlié?%}%ﬂiéa?iéﬂ%ﬂgs?Qﬁ%@ﬂﬁ&f‘?ﬂé“@@ﬂ?‘ﬂi&%ﬁﬂ@ WOwith which

elements: 39 Indicator Zone Bonding Element Specification 5 |

the sbgptiies Rad-AyniorbroREyt | thatiBdieenAaE (PgirocBnalfblrod)group
detdpiibadias AMiARNonaeinRab i%f&éﬁ&@?tﬂ?ﬁi&%ﬁlﬁ%&@%@@ A ¥t-shaped

~_Antibodies Anti-CDEigmonoclonaI ‘
indicator zones I-VI in defined X and Y positions, the indicator zones of the indicator

zone region 7a consisting of the following bonding elements:
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VI Antibodies Anti-erythrocytes (polyclonal) The indicator zone VI
represents the control (etl) for the blood group determination and 20
contains polyclonal anti-erythrocyte #tibodies. It is provided distally in
respect of the indicator zones I-V. Between the application zone 5b and
the region of the porous membrane 2b, which is in contact with the
IndfEaror PoRe PHondme Elcent ' Speciticanon | oSS
prowecfeThls IS or%1e§IBy point-shapéed indi r zones VII-IX, diagonally

zone region 7b being composed of the following bonding elements:

Indicator Zon %@é@\gin Element Specjfication 30 VIl Erythrocyte ghosts
| L

Blood group §n fﬁgErythrocyte ghc/)ks%1 cr)ett)n 8?8%1061 IX Erythrocyte
I ghosts Blood control) 40 40 Jn Fig. 12 an exploded view is

shown of the e%igcgg%(gzcording to the i‘é\?gnﬁo(ﬁn?ﬁlgg&ar\% in Fig. 11 for

lateral flow tegts:with ki-directional flovy, co ed of.the,.components
Hl RRMHR ;él‘n% rﬁ?ﬁg O E%nal%)

support layer 1, a porous membrane ood group determination,

v @ porous mer)gg{%r&gig% for the serum g&gﬁ% (g:lli%ymgg)differs from the

membrane 2a, 5 the absorption pads 3a and 3b, a three-dimensional

v sealing elem%tu%@&gé)ugh-shaped d%%%]%ﬁy@ggg&ggﬁ pad 6. The

sample application zone extends over porous membranes including

v the probe apg%meéone 5a of memmﬂp_gr gtggewoc{ B f lication
ealing

zone 5b of membrane 2b and is separated by the lement 4 in

The membrane 2a 10 contains the indicator zone region 7a, including the

e P AR e A U
confgbis diply chnah ditaesy tunego/anitbadicending fromigedxiistally in respect of the

indicator zones I-V.

Between the application zone 5b and the region of the porous membrane 2b, which is in
contact with the absorption pad 3b, the indicator zone region 7b (serum cross-check) is
provided. This is formed by point-shaped indicator zones VII-IX, diagonally off-set in
defined X and Y positions, the indicator zones of the indicator zone region 7b being

composed of the following bonding elements;

Indicator Zone Bonding Element Specification

VI Erythrocyte ghosts Blood group A

VI Erythrocyte ghosts Blood group B

IX Erythrocyte ghosts Blood group O (control)
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to distal in a diagonally staggered arrangement. 15 Examples Example 1:
Simultaneous blood group determination (direct assay) and serum cross-
check (direct binding assay) 20 Preﬁgration of test strips: The test strips
comprise an application zone, an indicator zone region and an absorption
In 1§810n> MEmranesof e %pghWﬁD%ffelﬁéF@é%E’éu§cQ§ga§{g ER g Cclllion
strips measuring 15 mm x 35 mm (width/length; x/y) and a adhesweYy
illuplapfgd diohie-al 250eu fenel dlasy (ssiskinighshediresiiomfl GRp). Giagosallyf the

coréb%ggﬁt@e&(%?zh_@53‘»@%5195%0\/1@@9&%9&9 %gfalﬁmeeﬂfé&&s' 9.3 ﬂﬁggﬁ&%hon,

e.g. AD3200 (Biodot), are applied in the indicator zone region divi into

a peeUhBIeRBERDAE feyiba sgaimrArerssastieskicprifimdienttie: appiibativna,
the Z8R6ADH 9599%9%@995%@%%&9@91 Rdge %?thﬁf@%izﬂ?gg]%&aped

Indicator zone region "serum cross-check” - suspensions of eryt
desyoad afeplugpicichfion blosrmpls arrlicplissdzgrsuexkadpiosd betupmous
meABLRAROAAIRUB AR Bradaa iph sbAlvarde GanARIAEELAT 1 brobe

as anti-human IgG/IgM antibodies (goat anti-human IgG, goat anti-hum
appiiatiaignes ShaabpemiyasoPhsrebitrspantiddithromralisgidmsioctin trough
forGr AIRIHRINAIANR s RBIA AnHROFIES miSiene Binma-3r, (SqiRlagicalSane 2a

TLJO105); anti-B antibodies - clone ES-4 (serologicals, NCA0201); 5
congusAbe dRtiisatne £ong speisn b, pdodna Bupindisaiononsg loklide, diagonally

stk AQB & aABLmERY HRRYIR, RINAOH SR AR RRHAQE HRCHRR A ARIHBUDARins the
RBC, Rockland, 209-4139). The positioning of the bonding elements of

indi¢ptan g Fesipi Tegivrudiba thednsiseten serecoMniS fedendiing from proximal
to IO Ghes Q&é@&@@gﬁﬁ@g&glood group Al in 10 position x=2,5

mm/ y=10 mm. All other bonding elements are dispensed iteratively at
distances of x=2,5 mm / y=1,5 mm in relation to the position of the

Exﬁ-[ﬁbﬁmsocyte ghosts of the specification blood group Al. The erythrocyte
ghosts are dispensed as 0,1 - 0,5

Example 1:  Simultaneous blood group determination (direct assay) and serum cross-

check (direct binding assay)

Preparation of test strips:

The test strips comprise an application zone, an indicator zone region and an absorption
region. Membranes of the type Millipore HiFlow Plus 065 are cut to size in strips
measuring 15 mm x 35 mm (width/length; x/y) and are adhesively bonded onto a
support layer (backing sheet, e.g. of G&L). Diagonally staggered 0,2 pl points of the
various bonding elements using a dispenser, e.g. AD3200 (Biodot), are applied in the
indicator zone region divided into the indicator zone region "serum cross-check”
(proximal to the application zone) and blood group determination (distal to the

application zone):

Indicator zone region "serum cross-check” - suspensions of erythrocyte ghosts of the

specification blood group Al, blood group A2, blood group B and blood group O
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% (v/v) suspensions in 15 mM potassium phosphate buffer pH 7,5, 10 %
(v/v) methanol, the anti-human Igﬁ#%M antibodies as a 1:1 mixture in a
concentration of 50 15 g/mlin 15 potassium phosphate buffer pH 7,5,
10% (v/v) methanol. The positioning of the bonding elements of the

(pr(&ﬁg&%%?{a%‘g%?gi%%%gt bL%%?‘AE%%QS deterrﬁr[Ot g%%on%%sgwﬁ%q}%eﬁ fAbOdieS

antibody in position Xx=3 mm elements are
(godispeindeuniterdghy @dtstaﬁcésmﬁu—&himﬁygﬁﬁ rhi? 83 the (0 Positiorvofrol,

e} I b
o e e G A v
(serppipmabintiod\ 453, ammuuBBaﬁnbbd«jad_sz almm@&m%msﬂagmaémumzm)
ant1~zr°ﬁ§38 b%cﬁef‘ ft%To@-éso %’i?é”%%‘%b%@éﬁ Qtﬁ'ﬁ;gg %m%m Canti-

dried for 20 minutes at 40C~ 25 and 'subse uenty stored at constant
erythupaidityafihidins feshhiy pebidraation Af dné-bnchavRECisRdickddnd, thieh- 4139)-
application zone an absorption pad sized 15 x 15 mm (Schleicher and
Scholl 300) is adhesively applied onto the membrane overlapping by 3
Tharpastiinaingpplichtidrondng islsesaratet beemdictentirnentapiorarisewititteross-

cheUP%H?ﬁlﬁgﬁ'&@é”Glﬁ{hOE JIGHY Msbgftl?ﬁe %%%tﬁﬁplﬁqggg r‘% I%J'A% in

mm wide adhesive strip (Tesa 4124) in 30 position y=5 mm.

posHEBhRet Blovdshnpias akiiwbaybtadiaeleplents I@r@cha@eumlt%ﬂm at
dis&ﬁl%‘epf&ﬂ?fz@?nﬁ%f yoqlilited, op ditted hioag &H{oﬁ B 'é+ #gee%hosts

(Enlisstll, Médion Diagnostics 5 or Diluent 1, |aMed are applied

of tafaﬁpé@sﬁ”mtz@hbm@@omzbﬂoo@hﬁ:a@}félmﬁéta;gbném@ﬁ dismensigsindis - 0.5
% B@Uﬁ@%&éﬁ‘é{&%%hﬁo%ﬁ%@k R ARL ORI ELNRGNERD 10 o (v

erythrocytes from the membrane. Thereafter 50 p1 anti- IgGIAIN®
meiggppigirangolypanitiedlead mdlpdies mriste Blolsicals :CoNSALGE0, of 50

1o/ BB 00 CSIGMR8OM Slied 129 6/¥)0n RS L0856 gelatine,

0,5% albumin are 10 applied onto the application zone. Instead of the gold
particles it is also possible to employ coloured polystyrene particles of

Thel 3951840007 0 vk Mg %Cglgﬂéﬁ ayih W%Eﬁ@??ﬁn@%&gﬁe‘%%gd group

particles have left the application zone the membrane is
determination” starts with the anti-A antibody in position x=3 mm/y=20 mm. All other

bonding elements are dispensed iterating at distances of x=3 mm/y=1,5 mm to the
position of the anti-A antibody. The dilutions of the antibodies are performed in 15
mM potassium phosphate buffer pH 7.5, 10 % (v/v) methanol as follows: anti-A
antibody 1:3, anti-B antibody 1:2, anti-AB antibody 1:4, anti-RBC antibody 1:3.

After dispensing the bonding elements, the membranes are dried for 20 minutes at 40°C
and subsequently stored at constant air humidity until the test is performed. At the end
which is distal to the application zone an absorption pad sized 15 x 15 mm (Schieicher
and Schiill 300) is adhesively applied onto the membrane overlapping by 3 mm. The
application zone is separated over the entire membrane width from the remainder of the
membrane by the adhesive application of a 1-2 mm wide adhesive strip (Tesa 4124) in

position y=5 mm.
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once again rinsed once or twice with 100 p1 Enlisstll. 15 Result: (a)
Controls: The test is valid if the anti-RBC control (indicator zone IX,
indicator zone region "blood group 6atermination") displays a clearly
positive signal (red dot) and if the anti-IgG/IgM control (indicator zone V,
Tegﬁ@?} Qpzone region "serum cross 20 check”) is characteristically stained
purple (gold particles) or in the colour of the polystyrene particles used.

(b) Test Results: Depending on the presence or absence of the respective
Forobpash 9@%&@1aﬁemga%atéoﬁa?ws?o%ﬁtt@@HEPSfﬁcwfaﬂ@ RACKEIRMNEHO LI
colouration of the 25 membrane (negative) is dis Ialyed at the - ' _
undiiel BoALHIE RS e B Sl Re el SR ETUbcMPBia Diagnostics
or I9BIRHNINBIAN e d)R8CATFBERGRA AL ISFRAAAHINING S CAMPE K EPANZER 1Bf the

the indicator zone region "serum cross-check" by the characteristic purple
apPHCHIOY SRMPaISIBE ifS PRTUMT OV WIEhABE 4 &ialisstH iReordtsip spmove
unHBRIOIKBIVKRRS Rartirles usedniBibeabseneRLEARISCROItINIBRNA.G/A/M
signals differing 30 from bacl%%?round are to be perceived in these
I

conidifshe ks PEiHpIED: SifilitiReduSdeRivlfaianh SHPIEEY YRS G1GG-

osdelireciigagaloanddrridd BB BANCRK (RYNDRIYion asaans, Brodycienh are
Test Strip:; 5 The test strips consist of an application zone, two indicator

aPP}iSHeOPYiis BRSSP BiFase of Ieap fifc o BB riedisdetinib Mbdlsppipsible to

empRYoBSloMempranasehthedipeMilipate HFy Riws @60 andhiiRYurolab
Plus_140 are cut to size_into strips sized 15 mmigg_ 20 mm (width/len%:t)I

h;
FrapggoBsteppbniegebneibrdiakblariefiihs arlisstan£98¢ (b cremgbIene is
onceh@alierthsell Gikk)oQRtedhalifdowiPRgid4l membrane, in addition, a

conjugate pad into which the anti-A/anti-B/anti/H conjugated gold
particles have been introduced with drying, is so applied that it becomes

Redo@sitioned between the sealing element (adhesive strip) and the indicator
zones. Instead of gold particles it is also possible to employ

(a) Controls: The test is valid if the anti-RBC control (indicator zone IX, indicator

zone region "blood group determination”) displays a clearly positive signal (red dot)
and if the anti-IgG/IgM control (indicator zone V, indicator zone region "serum cross-
check™) is characteristically stained purple (gold particles) or in the colour of the

polystyrene particles used.

(b)  Test Results: Depending on the presence or absence of the respective blood

group antigens red dots (positive) or the almost white background colouration of the
membrane (negative) is displayed at the corresponding positions in the indicator zone
region "blood group determination”. The corresponding isoagglutinines can be
recognized in the indicator zone region "serum cross-check” by the characteristic purple
of the gold particles in the form of purple-shaped dots or in the colour of the
polystyrene particles used. In the absence of an isoagglutinine no signals differing

from background are to be perceived in these positions.
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coloured polystyrene particles 100 to 400 nm, e.g. of Merck Eurolab
France/Estapor. 15 Diagonally staggered in the indicator region "blood
group determination™” positions on thd HiFlow Plus 065, membrane dots of
0,2 tl each of the following bonding elements are applied using a
Ex%@?r’ﬁﬁuﬁﬁg&%ﬁ%{ﬁ%'ﬁ %’1‘6&9%5% 'ﬂ?ﬁ%&'%ﬁ% and serum
(serologicals, TLJ0105); anti-B antibodies - clone EpS- (serologicals,
NCA0201)crasstichi athivapras ot psaas AB6, AB26, Ab92 (Medion
Diagnostics, 010062); anti 20 erythrocyte antibodies (rabbit IgG fraction of
anti-human RBC, Rockland 209-4139). In the same manner, suspensions
Progdpghiompddag §Hts of the blood group A, B and blood group 0
(produced from erythrocyte concentrates) are applied in the indicator
zone region "serum cross-check" positioned on the HiFlow Plus 140

ThedethifiprecosivhHe BBsBHT O BB G dREInediteirkrea O FeBe M dlBdteth sides
of RN PHRGIIDN VMMM SHEFKHEATUBRASCSMULRANIRroeYER SRRSKTiffpore

_the specification blood group A in position x=3 nnn/y=10 mm. All other
Hilewdiy SfehseAtsiare Wishenktyate citing sredrianems sizgdd finyby ) mm

(il &rn theposiop.aktie.aRANR Y 8 INOSIS &F Theo30 Spetiaglian backing
blood group A. The erythrocyte ghosts are dispensed as 0,1 - 0,5% (v/v)
Shegh%,seﬂéﬁﬁg}m {1 e, B gm%lbﬁéégﬁa@@lawér israddeion asepivgate pad

intdwethanak 44i-Ahanositisnincehihe:Rendingplements:of e indicoked with

zone region "blood group determination” commences with the anti-A

dryingib ey RpEiBrskRocssmRPs Ity Ash DAl dr timling drensehfadheive
strifj SRRNERHEIAING Rdistanses @l RUpMYTeS MY AR ibamesiiehploy

of the anti-A antibody. The dilutions of the antibodies are performed 5 in

colaugsd MobGTEeTsRBHESSHEIR BUARP sn7ese-19f IYlerely) Ruspipinbrange/Estapor.

Diafllois: sdibdre@HiRE Ynlli3a R0 HBigRtiBasHA ]gl?ﬁ?@é&ﬁrﬁﬂ&i@&gyﬁgﬁﬁons on
anti-RBC antibody 1:3. After dispensin}ﬂ‘}%he bonding elements the

the Hilovarius %e. drepieap et ot minutadh ahthsfpleyinntyndinie glgnents
are GPPREINIsAIE ALIMipisNtl pesionrenceiehde tast- 4 athsodRIWeI I8 irma-1

which are distal to the application zone an absorption pad (Schleicher &

(serglqgiiplsod}-di i s antbhnanitbadisasivelgisorided (Sembomisnoraite k)
anti@ABMMibodies - clones AB6, AB26, Ab92 (Medion Diagnostics, 010062); anti-

erythrocyte antibodies (rabbit IgG fraction of anti-human RBC, Rockland 209-4139).

In the same manner, suspensions of erythrocyte ghosts of the blood group A, B and
blood group O (produced from erythrocyte concentrates) are applied in the indicator

zone region "serum cross-check"” positioned on the HiFlow Plus 140 membrane.

The positioning of the bonding elements of the indicator zone region "serum cross-
check" commences with erythrocyte ghosts of the specification blood group A in
position x=3 mm/y=10 mm. All other bonding elements are dispensed iterating at
distances of x=3 mm/y=1,5 mm from the position of the erythrocyte ghosts of the
specification blood group A. The erythrocyte ghosts are dispensed as 0,1 - 0,5 % (v/v)
suspensions in 15 mM potassium phosphate buffer pH 7.5, 10 % (v/v) methanol.
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overlap. The application zone is separated over the entire membrane
width from the remainder of the membrane by the adhesive application of
a 1-2 mm wide adhesive strip (Tesé‘ﬁ124) in position y=5 mm. 15 Test
Batch: Anti-coagulated complete blood is used as blood samples. For the

Thé?é)%i&%ﬁtx QP bpnghilu %Ql%%%%f‘ tﬁlg; 1]‘1%185‘[%1*6%%}}%%%%&1}3%{8 d group

nlisstll, Medion Diagnostics 20 or Diluent 1 DiaMe d to the

detespphietinen coneeaesertil hioodthdsdettbedy dpplicdtions 26te S imsivigHa0 mm.
rmed tyice.wi | Enlisstlli - U -
A e P Pyl

from the pefitiRBof dhnerali (hantihodyordeativtionioddhg rotip abeermimstitntyed
in 1@%9@50%%5'3{69931}1%% signal éﬁ%@,@?@(ﬁ%(k‘ﬁ/&%ﬁl@l@&%@oﬁ%ﬁ anti-A

groups 0 control (indicator zone region "serum cross-check”) Is stained
antighgpabibristcd gnsilgsls [gblantaitidlaniierdn it eotoBbs! dwsipadystirene

particles 30 used. 45 (b) Test Results: Depending on the presence or

absence of the respective blood group antigens, red dots (positive) or the

Altendiseensing Baddnac sorsuiathsotthsanae abdiins @iy dfeminutes
anddigRlaygehal e eeReCive PR SansMiReIRGICAGH ARAR S BOIR 1BIP0E, e

group determination”. The corresponding isoagglutinines are 5

twochRfacedtidean disahdrcaer armisagioronerimebiosaicnepid §chieicher &
Schalisanes abther SQresponding hanad i as i %%@%iﬁ@gﬁg%ﬁ{% 3 mm

corresponding band is characteristically stained. Example 3:

overgp tkitfe BRRISIKE grspi tsepmsdtiovETsbr rIdFD $acaHieRamddthofrom the
rem@HRP B dRleslian gt ¥ recRignis Ry oduGHoRAQ! re, tesiing StiRde adhesive

strip (Tesa 4124) in position y=5 mm.
Test Batch:

Anti-coagulated complete blood is used as blood samples. For the actual test 100 pl
undiluted or blood diluted 1:3 or 1:6 in dilution buffer (Enlisstll, Medion Diagnostics
or Diluent 1 DiaMed) is applied to the application zone. Once the blood has left the
application zone rinsing is performed twice with 100 pl Enlisstll in order to remove

unbound erythrocytes from the membrane.
Result:

(a) Controls: The test is valid if the anti-RBC control (indicator zone region "blood

group determination") displays a clearly positive signal (red dot) and if the ervthrocyte
blood groups O control (indicator zone region "serum cross-check™) is stained
characteristically purple (gold particles) or in the colour of the polystyrene particles

used.
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The testing strip consists of an application zone, an indicator zone region
and an 15 absorption region. Membranes of the type Millipore HiFlow
Plus 065 are cut to size in strips siZ8d 20 mm x 35 mm (width/length; x/y)
and adhesively applied onto a support layer (backing sheet e.g. of G&L).
(b) DOt%QSftQi%slu?@Chﬁ%ggd@'%H% BALOG, LR APRUERURONE blood
dispenser, e.g. AD3 diagonally staggere in the indicator
gromﬂ@mégﬂ@nrsdbi@ﬁmﬂmnm@) thietimdidatortzehde dgidusdssfuriorspaot the
meﬁ%%i%/agﬂ Eglﬁlyeﬁiea&%cﬂ% gg ﬂ’t‘ﬁlet? %&R@' %ﬂ)ﬁ? r}f‘? )tﬁlgq cBLQd%jr zone
group deteérmination” (distal to the application z Indicator zone
regrayiomteaturgrerpsserreaiiratinbody dimtugme@gaémgsmmg@uﬁmes are
chafH0EY'E: AReSinRhibe Seciicaion alond AraURAL DGR A QURAR: of the
blood group B, 25 blood group 0O, blood group 0 Rh-formula R1
CcOrRfPRItiog d@mi) bidodingréopes! RinfoemislaaReRD (aet@@msmﬁm)g bheod is
chaﬂf&gﬂsgﬁhkf%%@ R1R1 (detection cell 3), as well as anti-human
IgG/IgM (goat anti-human IgG, goat anti-human IgM, Signma, |- 3382,
1-0759) as control; indicator zone region "blood group determination” -
ExARpié3antigocdv:Eong Buisy cé§&5 logicalsidd 11090 AR-BronubRdy - 4ng
clone ES-4 30 (serologicals, NCA0Z201): anti-AB antibodies - (clones ABS6,
Ab26, ABofibrdislstDigHsEties TQCJ!BG’@E% anti-erythrocyte antibodies
(rabbit IgG fraction of anti-human RBC, Rockland, 209-4139). 46 The
posmonlng of the bonding elements of the indicator zone region "serum
Prog SRSTARESHN erythrocyte ghosts of the specification blood
group AI in posmon X= 3 mm/y=10 mm, the positioning of the erythrocyte
ghosts of the specification blood group A2, B, 0 follows by iteration at
Theqigeiinge StEP xeTFife/E128 @iraliTHion pesRioHingdaier c7ytwdegien and an
absSRRIS RL1BE, defenighr&lldRARGsBIMA MRS NG P IS 1 mmtxhﬁze in

positioning of the erythrocyte hosts of the detector cells 2 and 3 as well
stripgssiredntfhiam P@éﬁl@@.i@ﬂé{éﬁ%&tmwmmﬁiw&msﬂ 1P Hesupport

lay&rég!%f%ﬁ')g%%%tﬁ erigpensed a8 §olil.eadlt O/ W SHSRANSING KL bPements

mM potassium phosphate buffer pH 7,5, 10 % (v/v) methanol, the
are m%aﬁq%@/@mﬂ%m‘mﬁ@s 3200 (Biodot) diagonally staggered in the

indicator zone region sub-divided into the indicator zone regions "serum cross-

check/antibody detection” (proximal to the application zone) and "blood group

determination" (distal to the application zone).

Indicator zone region "serum cross-check/antibody detection” - Suspensions of
erythrocyte ghosts of the specification blood group Al, blood group A2, blood group B,
blood group O, blood group O Rh-formula RjR;" (detection cell 1), blood group O Rh-
formula RyR» (detection cell 2), blood group O RH-formula R)R; (detection cell 3), as
well as anti-human IgG/IgM (goat anti-human IgG, goat anti-human IgM, Signma, I
3382, 1-0759) as control; indicator zone region "blood group determination” - anti-A
antibody- clone Birma-1 (serologicals, TLJ0105); anti-B antibody - clone ES-4
(serologicals, NCA0201); anti-AB antibodies - (clones AB6, Ab26, AB92 (Medion
Diagnostics, 010062); anti-erythrocyte antibodies (rabbit IgG fraction of anti-human
RBC, Rockland, 209-4139),
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10 1:1 mixture in concentrations of 50 g/ml in 15 mM potassium
phosphate buffer pH 7,5, 10 % (v/v) methanol. The positioning of the
bonding elements of the indicator 288 region "blood group
determination” commences with the anti-A antibody in position x=4

YR8t die %Hﬂéaglr 9Rding slemeniIRISHISRROSEAY “eration oss-

ThLe:':ﬁgistance:f, of x=4 mm/y-1,5 mm to the position of the anti-A antibody.

cheqipe st Origiotrriarapyisohestsare thraseemiitinmvbisdssiitn pHophasition

- 7 0 ] h?fnﬂ : i- ibo. ¥ i-

) iﬁ{%fﬂb 1@&%&&%&%@%& ;:4!3?%1RB%§§;%1}%§%%8£%%2%%%§C%“ Hlood

gropfeMBraRe sy afluispErsifiyatienbahdiparemeitsiareramédfop 20m.  The
' 0 | t ' idi il.the

pos%felgiiis Oc%téﬁgeeﬁéﬁﬁgﬁﬁgyt@%ytﬁé e abreaftant AkRHMmigin atkihe 11

ormed. he end distal to the application zone an
mmiysHgRBhthades Rtk ef heutimosot) siogl oothesdsingtas ediselivedys as
welPORAeb o, {heMEREraNgG Withiits MMIRYEIIRR- JP%@MJ{Q@}OH%? The

separated from the remaining membrane over the entire width of the 25
cryisRiteashoty #ie dareicd apBrcArdiofdn dupRapsiontis (feseMl poigssium
pholpRRbyyide JBy PaSitignyrWmetaahPalth R iiaa08e 8 hntibodies as

complete blood is used for the blood samples. For the test proper, 120 |
1:1 inetuie dib foaecstBiigy afted e/stbin o imbiiutdastiufrep perisgg) buffer pH
7.5Medipn A7 fuagpgstics or diluent 1, DiaMed) is applied in the application

zone. Once the blood has left the application zone rinsing is performed

twice with 120 | Enlisstll in order to remove unbonded erythrocytes from
Thet%m%ﬁmg\m tﬁg%&iﬁﬁ% Erehiis| gBHEMngRAIBIBIGE %lél&aﬁ%%a (@Qup

to 40 nm, Arista Biologicals, CGIGA-0800, CGIGG 5 0800, GIGM-OSOB),
determmFliRg dAORRRSHCER ¥/t Choos Atk SarnpRiibion aret appIisa20 mm.

All oaterthenanplisriiamzone digstaadh ohtie aaith Radisias i Pessible Bl90stem
use colouredege;)lyst_yrene_ articles 100 to 400 nm e.g. from Merck

to U PoRi By h S St L AN ENREE - thEhg Sidysionc itk satibpdipe takp magroin 15
mM PRI BIRFAAR iHARSE SIYaIs ringer QRS QhiMaoWED dAllvs:  ant-A

Enlisstl].
antibody 1:3, anti-B antibody 1:2, anti-AB antibody 1:4, anti-RBC antibody 1:3.

The membranes, after dispensing the bonding elements, are dried for 20 minutes at 40

°C and subsequently stored at constant air humidity until the test is to be performed. At

- the end distal to the application zone an absorption pad (Schleicher & Schiili, 300)

sized 20x15 mm, is adhesively bonded to the membrane with a 3 mm overlap. The
application zone is separated from the remaining membrane over the entire width of the
membrane by the adhesive application of an adhesive strip (Tesa 4124) 1-2 mm wide in

position y=5 mm.

Test baich:

Anti-coagulated complete blood is used for the blood samples. For the test proper, 120
ul undiluted blood or blood diluted 1:3 or 1:6 in dilution buffer (Enlisstll, Medion
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10 Result: (a) Controls: The test is valid if the anti-RBC control (indicator
zone XllI, indicator zone region "blood group determination”) displays a
clearly positive signal (red dot) 15 ahll if the anti-lgG/IgM control (indicator
zone VI, indicator zone region "serum cross-check/antibody test") is

Diag AR ShAARE! i??‘iﬁ%&(d%u]iﬂ'seaﬁ%ﬁlgdoﬂ{ HElesh QERNE 580UBAE N Re blood

polystyrene particles used. The anti-IlgG/IgM control must in each case be

has dedirtbel 2w iation grne alsiog dsperbometlbised Bridup AB hBuligtHon order to

rem BRI RIHPAYE o L6 STRENN 98T Al INEICAOr EQREAR CHNRIEIR 1o G/AM

absence of other signals in 20 the indicator zone region "serum reverse

congjigipthgridipstiylesst2 @ dnfittham.cdwsta Binlqiertinfabee SFABURdICEHSIG-
080PORERIRMACK!S @RORES RIaRd HOHBD)IDE 98 GaEYRCONYOl Wbumin, are

isoagglutinines. A staining of this indicator zone méans that besides

appiéshepie i sl onregotar Rl died redidoepiidlse it s poshibi aelanlg use
colaﬁeaogan%t}tmﬁ@gaﬁie@m@@m% Mh Y must Nkeise ke staingst iliGor.

is not the case, the test 25 is invalid. (b) Test results: Depending on the =
Ongsrdbp goddopaibistatcbaye thdtr i apNiEabiID dogfo i BCaRtfebrantets Riee again
rins@%@g@%ﬁymﬁhw@g%pgﬁhgmphd colour (negative) of the membrane
are displayed in the respective positions in the 30 indicator zone region
"blood group determination”. The corresponding isoagglutinines are
Reggtectable in the indicator zone region "serum cross- check" by the
characteristical purple of the gold particles in the form of purple coloured
dots or in the colour of the polystyrene particles used. In 48 the absence

(a) Of isoggaitining nasighals diffedngfrRmdaskare indiase Astartable iicator

those positions. If an irregular antibody is present, one, two or all three of
ZOngh ESIMCRISPS SHEURVFEH BRI thdieNaktor s ghoses b sigatb étsf dot)
andCellghd. ZiolBcABNstanRb by Hugaharasteristic purpie.fthe gold pariclesum

or in the colour of the 5 pol_ysg/rene particles used. ) ,
cross-check/antibody test") is stained characteristically purple (gold particles) or in the

colour of the polystyrene particles used. The anti-IgG/IgM control must in each case
be stained so that in the case of a person of blood group AB having no irregular
antibodies, the staining of this indicator zone in complete absence of other signals in
the indicator zone region "serum reverse grouping/antibody test” confirms a correct test
performance. The indicator zone IV (erythrocyte ghosts blood group O) is a negative
control for isoagglutinines. A staining of this indicator zone means that besides
isoagglutinines also irregular antibodies.must be present, i.e. that at least one of the
three indicator zones V, VI, VII must likewise be stained. If this is not the case, the test

is invalid.

{(b)  Testresults: Depending on the presence or absence of the respective blood
group antigens, red dots (positive) or almost white background colour
(negative) of the membrane are displayed in the respective positions in the
indicator zone region "blood group determination”. The corresponding
isoagglutinines are detectable in the indicator zone region "serum cross-
check" by the characteristical purple of the gold particles in the form of

purple coloured dots or in the colour of the polystyrene particles used. In
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Example 4: Simultaneous blood group determination, serum cross-check
and antibody detection test for donor 10 Production of the test stria: In
principle, the structure of the test st{§ corresponds to the structure of the
test strip in Example 2. The format of the Millipore HiFlow Plus 065

15 mm th th he,indicator z )
e SR i R e R D SR e
Ehenn plesiioks théfi Iadlcmtgulegmm’tsebum q:n@ssntchmek/ambudylkehrewj@uﬁthe

R I B LR e PSR Rl kel 1o or
thre spaifl dztidre WowdograspcAtntibod gheugrld pAcichinod groupdd]duootithe
%&28@%&& tgr%qg]b;%g%sts of a mixture of the cells to be_ detected 1-3

as well as anti-human IgG/IgM (goat anti-human IgG,
goat anti-human IgM, Sigma, 1-3382,1-0759) serve as controls. The

Exaﬂ% '1‘&04“” ‘ﬂ%@%‘”@l@&% 1Q)tt§ of e ngicaser ZQ&%GQ#’A}S Gt %g‘ and

ss 25 dy test" ence with erythrocyte ghosts of
spemﬂcaﬂ@ntﬁr@ém dgtenipmigat é@sﬁmm 2,5 mm/y=10 mm, the
positioning of the erythrocyte ghosts of the specification blood group A2,
B, O is iterated at distances of x=2 mm/y=1,5 mm. The positioning of the

wmém&é@m&ﬂﬁ the mixture of the cells for detection 1-3 takes place

in positions x=10,5 mm/y=13 mm, that of the human IgG/IgM in position
30 x=12,5 mm/y=14,5 mm. The erythrocyte ghosts are dispensed as o
In mincipl ohespcturspeidiotesistid puvaspeassitmiishesptiate Olifertgstistrip in

Exdnpid 9. Yo\ Ietharale e @wwm%@%@ﬂap@% ?5 b x 35

mixtures in a concentration of 50 g/ml in 15 mM potassium phosp ate
muh(ieitplames; 0% NerdewianspEheipbsitodierjosizone begigmdblood group

det& SRR T e AICAIQL ZRRG I5IoN "bi‘BO%E“?H&c@tc‘i{eﬁ%’%mﬁa“%?ﬁlﬁtaﬁﬁfssn

with the anti-A antibody in position x=3 mm/y=20 mm. All other bonding

chegkdenhes biiee idelit et Zond aféfmépélﬁgéag itsradak sl eiseatices glisgesed
using a dispenser, e.g. AD3200 (Biodot):

Suspensions of erythrocytes ghosts of the specification blood group Al, blood group
A2, blood group B, blood group O, erythrocyte ghosts of a mixture of the cells to be -
detected 1-3 (see Example 2) as well as anti-human [gG/IgM (goat anti-human IgG,
goat anti-human IgM, Sigma, 1-3382, 1-0759) serve as controls.

The positioning of the bonding elements of the indicator zone region "serum cross-
check/antibody test" commence with erythrocyte ghosts of the specification blood
group Al in position x=2.5 mm/y=10 mm, the positioning of the erythrocyte ghosts of
the specification blood group A2, B, O is iterated at distances of x=2 mm/y=1,5 mm.
The positioning of the erythrocyte ghosts of the mixture of the cells for detection 1-3
takes place in positions x=10,5 mm/y=13 mm, that of the human IgG/IgM in position
x=12,5 mm/y=14,5 mm. The erythrocyte ghosts are dispensed as 0,1-0,5 % (v/v)
suspensions in 15 mM potassium phosphate buffer pH 7,5, 10 % (v/v) methanol, the

anti-human
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mm/y=1,5 mm to the position of the anti-A antibody. The dilutions of the
antibodies proceed in 50 mM potas%;m phosphate buffer pH 7,5, 10 %
(v/v) methanol as follows: anti-A antibody 1:3, anti-B antibody 1:2, anti-AB
antibody 1:4, anti-RBC antibody 1:3. 10 The membranes, after dispensing
IgGiteNPandingRiemenisy iRk {QALMIAHIRS AL # NG/ ANch NSRRI iassium

stored at constant air humidity until testing takes place. At the end distal

phogphats Qﬁgﬁéé’%ﬁéo%%r{‘é{ﬁgﬁfﬁi@ﬁ%ad (Schleicher & Schull, 300) sized
15 x 15 mm is adhesively applied overlapping the membrane by 3 mm.
The application 15 zone is separated from the remaining membrane b

Thernosinneiaigehspicanstings slaments minffe fedicateh 70w aegiom) Hood group

detRRSHINDY=GMTVAVETHO SN @ IBHAANSWIER- x T8 $hibAfsh 2] ha teSther
batch corresponds to_the batch in Exan;;éle 1. Result: (aa) Controls: The

bongligg;clgatenis b Ml RBEeoPOR(HdiiBFIHte Kerasdngiditpusshet x=3
mmP$ei0R rhieas aroypsdelsrarination:) disptaysa. clerlviRasiys Sighahiisshies
dot) or if the anti-IgG/IgM_control ({ndicator zone VI, indicator zone region
provgge) o s B ERECRMPHBRRIP HREGRRORFPI GhaldcleRENdATs Berple el
antiPRAIIBBNONIS siainerhinithel¢alouneitAe Aalksiyanse RARIRIBE UsalodNe:3.
anti-lgG/IgM control must in any event be 30 stained so that in the case of
a person of blood group AB, who has no irregular antibodies, the staining

TheOhihlishiRdisatofrz0nR paif e LA IR AR ensRME OlReusignals iIndhainutes at
indicator zope region "serum cross- check/antibody test" denotes a correct

0GB S BEAITERES 2T ARFIBR A PBHER BNt dtadAERb Blattody the end

distgiray! phe)dpplichegativacontibbofpatainiag gdhisidneicatacEonesdenciess 15 x
that pbesides iéé)’aggﬁ]ftinines f\lso_irre ular antibodies must be present,_i.e,

LS w5 S9RSHSR PRSP HRAESIPS SRE AR, B i@ likEifoplication

zonstainefat{tliSismaehéheeasaifenembrane by the adhesive application of a 1-2

mm wide test strip (Tesa 4124) in position y=6 mm over the entire membrane width.

Test batch:
The test batch corresponds to the batch in Example 1.
Result:

(a) Controls: The test is valid if the anti-RBC control (indicator zone X,
indicator zonme region "blood group determination™) displays a clearly
positive signal (red dot) or if the anti-IgG/IgM control (indicator zone VI,
indicator zone region "serum cross-check/antibody detection™) is
characteristically purple (gold pasticles) or is stained in the colour of the
polystyrene particles used. The anti-IgG/IgM control must in any event be
stained so that in the case of a person of blood group AB, who has no
irregular antibodies, the staining of this indicator zone in the complete
absence of other signals in the indicator zone region "serum cross-

check/antibody test" denotes a correct test
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5 test is invalid. (b) Test results: Depending on the presence or absence
of the respective blood group antigens red dots (positive) or the almost
white background colouration of theSthembrane (negative) are displayed
in the respective positions in the indicator zone 10 region. The

ng {ga utlnlnes are detectaple in the,indic one reg
%Eﬁ?nggggérse%ro%ng ryzt #ﬁg ﬁﬁr%?%u%l"esd[ %tlg)%%l rB‘é?t. Qg S8
megﬁélf@rmoafrpl,lrplé‘stamemgotﬁ otlirs thedeodterr abtize pelystyretmt besides
rattigissyned dndNGARRENGR LA RRROGUIRING. 1O SIONRISAUISIOG of the

for back groun are detectable in t ose positions In‘the presence of an

ihegguindianidb adpesié, Wio'\dl attiridecwfishdérlicaedr 16thonissiindhedinge the

q%gt%y{gygc&/te ghosts of the detection cells 1, 2 or 3 are stained by the
aracteristic purple of the gold particles or in the colour of the

polystyrene partlcles used. Example 5: Simultaneous blood group

(b)dEtefQEjt“?e%ﬁ e Qﬁéﬁ&&%”o% Wi 1&'8&311%9 AIKELRR 9P 9D géﬂ% blood

tests strips: strips COI‘]SIS'[ an appli CatIOI’l zone an |n ator
grozpr@ﬁ@gmrmhdﬁﬁ (essébsorptidreralgiont Mbitthharks ofntdegiperation of the

o QWP
me%ﬂ%ﬁiﬁéﬁ x/;)%bnsd&) gﬁlggd%esnt}zlﬁ %%é%ﬁf rr?t%wsﬁlgé%pport %g?y%@% AP zone
regipackiing gﬁ’éﬁ@@dlﬁw&&gglnﬁh@mm@w@ﬂﬁ suthelividisdtintadhe region

sefﬂ%%@&o@%ﬁﬁﬁg*’l bg%%(:&%a%{éﬂfs?ﬁ“?ml e oLt fd %ﬁ?ﬂﬁﬁ&t&em form

application "zone) and™blood group dete

of ppplicaore dat eois et @1p ¢l (BO Ry rRadqustisbeidingdel émibatsbsence
of e idRRIadHiRLonAIY HAR0GIRL HRING HAIBRANSE S %TeAE’e%&QQbie in those

(Biodot):"51 Indicator zone region detectlono infection markers" -

Posgiiions BletRecrerehebimanTcantiyamsi sdpiaiie; tNv1 Bl Thre1of, tip Andicator

e -4
i e T e S

cha@cz@eﬁteaa@pbzﬁ) thﬂcm&mﬁawém@bme%lmebmg)oﬁélwmpé@fmne particles

used.

Example 5: Simultaneous blood group determination and detection of infection

markers

Production of the tests strips:

The test strips consist of an application zone, an indicator zone region and an
absorption region. Membranes of the type Millipore HiFlow Plus 065 are cut to size to
15 mm x 35 mm dimensions (width/length; x/y) and are adhesively bonded onto a
support layer (backing sheet e.g. of G&L). In the indicator region sub-divided into the
indicator zone region "detection of infection markers" (proximal to the application
zone) and "blood group determination” (distal to the application zone) dots, each 0,2 pl,
of the various bonding elements are applied diagonally staggered using a dispenser, e.g.

AD3200 (Biodot):
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5 human IgG/IgM (goat anti-human IgG, goat anti-human IgM, Sigma,
[-3382, 1-0759) as controls; indicator zone region "blood group
determination" - anti-A antibodies - dbne Birma-1 (serologicals,
TLJO105); anti-B antibodies - clone ES-4 (serologicals, NCA0201);

Ind%%%ﬁ?oﬂ@tj@%ﬁs'de%gﬂgﬁ '(A)‘qu'if&%%g’ éﬁ‘ggrglvl-e %(fﬂtB}s@f&Pﬁt{ég%%mbmam

01.0062); anti-D antibodies - clones LDM3/ESD1 (SNBTS), anti-
antiganip oBiadilio cloned MEIpa/MSIZOIAMS sommsiopensdesliogicalsynces of the
I roey: ihedi rabbit4aGfraction,c inRKl :
o o0 s o) T Yo ool e b PR ibinan: HOV

antigriisdforl 2on & 1eRflok' 3detdetidn whnatderidnnttivéies’ GBRwhehseswlitas anti-
hurs¥PRIeRARRIdes £h G SREGIE YA {IRitdn ilg%@psfﬁlrsm R9SEON_o759)

x=2,5mm/y=10 mm. All other bonding elements are dispensed, iterating at
as ¢fistepleesipdica®nipnyTe@omnPloah epsasitidricsminatingicartizénentimkes -

cloRORGIRG alementRLIBe FnRISS: ZanesE-Mate dliapenraf insyitabl logicals,

concentrations in 15 mM potassium phosphate butfer pH 7,5, 10 % (v/vV

NCA@IRdrol e At antirshes gGHgM artiBodid Bi%.a 4BAcetttedion dhiggnostics,
0108E8N JRinpMLREERSSIIN E?f&%@&%/@%‘f'ﬁer(%ﬁ@? 1% dYS¥) antibodies -

methanol. The positioning of the bonding elements of the indicator zone
clopeyidd SpidOd YrilipMietshtihatod derrmingiedshwintherahtonyintiadyodies
(raiBiPRRHIRATA S TR RB Ak OLREMROBGNG sgments of the

indicator zone region are iterating at distances of x=2 25 mm/y=1,5 mm to
the position of the anti-A antibody. The dilutions of the antibodies proceed

ThdpdSRMROGS Bl ARGsPhALE Prifes P DadQds G4yd ’Hs?q&%nocké&tion of
follows: anti-A antibody 1:3; anti-B antibody 1:2; anti-AB anfibody 1:4;

infeshgrRBekeRybeymentes Vthe YatalF cesdsnel the epdisimIbY théep-14.
ep-PONdling glaments: arerdriedfan g0 n]&qp@ﬁeﬁtbﬂ)g@i@@ diSHRAAURD ﬁYspensed,

stored at constant air humidity until testing is performed. At the end distal

iterg RE iSRS P 5Te BN ABSL AR P48 Serikrner bederirtgnayne I The
bond%RRndR¥ 1P MiMnisadhesively applied i@ dneMenmbiane Wih-andaBhs in

overlap. The
15 mM potassium phosphate buffer pH 7.5, 10 % (v/v) methanol, the anti-human

IgG/IgM antibodies in a concentration of 50 pg/ml in 15 mM potassium phosphate
buffer pH 7,5, 10 % (v/v) methanol,

The positioning of the bonding elements of the indicator zone region "blood group
determination” commences with the anti-A antibody in position x=2,5 mm/y=20 mm,
All other bonding elements of the indicator zone region are iterating at distances of x=2
mm/y=1,5 mm to the position of the anti-A antibody. The dilutions of the antibodies
proceed in 15 mM potassium phosphate buffer pH 7,5, 10 % (v/v) methanol as follows:
anti-A antibody 1:3; anti-B antibody 1:2; anti-AB antibody 1:4; anti-RBC antibody
1:3.

The membranes, after the dispensing of the bonding elements, are dried for 20 minutes
at 40°C and subsequently stored at constant air humidity until testing is performed. At
the end distal to the application zone an absorption pad (Schleicher & Schiill, 300),

sized
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application zone is separated from the remaining membrane over the
entire membrane width by the adhesive application of a 1-2 mm wide
adhesive strip (Tesa 41.24) in posi@@n y=6 mm. 5 Test batch: As blood
samples anti-coagulative complete blood lots are used. For the test proper

15:%@%91, bjoadhis.applied inip ihe,application zone qither undilted of.n  The

liluted 1:3 or 10 1:6'in dilution buffer (Enlisstll, Medion Diagnostics o
appéitaent ToDlaMEPRraetdtie Biosrarinefmes bxspkcativriopatiin siggbrane

widliOGE IS aﬁt&%i%taﬂ@%eh%w'%% p.orden (Q:E0saMRARUOdiENARIACYISS) in

fromi the membrane. Thereatfter, 50 gl of a mixture of anti-lgG/A/M
posibHjuTR&yold particles (20 to 40 mn, 15 Arista Biologicals,

CGIGA-0800, CGIGG-0800, CGIGM-0800), diluted 1:10 (v/v) in TBS,

0,08 % gelatine, 0,5 % albumin as well anti-HbsAg conjugated gold
Tesphatihes (Arista Biologicals, ABHBS-0500) are applied in suitable dilution

onto the application zone. Instead of the gold particles it is also possible

to use coloured, 100 to 400 nm polystyrene particles, %;g. from Merck

li

As Blonsiatrpiercentistapeil e sarmiaih dleokfodoarseuspplicheiohedag treper
100MBHPIAREISCASR: 893N BReLhPRCKiBR WiRe Wil 1004 1GRISHIl REU3 or

25 The test is valid if the anti-RBC control (indicator zone XII, indicator

1:6 jarbilvggmhuifiodandirstp MedinnitdinsnoparspraghlucslebrDigblsdle Siapmthe
blobteshd athand LR Atk 196/ \gMino il dadicaiar gome ¥, iHIGALRIEA6rder

region "detection of infection markers") is characteristically purple (gold
10 TEspenesyBf RNEpedsh iRE dBRoREBIEC polystyrene particles used.

Depending on the presence or absence of the respective 30 blood group

antigens, red dots (positive) or the nearly white background colouration of

Th ermbranef thBystve phpphdety M reepbentrd sedtipaiclssrdl to 40 nm,
ArifEEBRANEE ek AntBedies)RORIRSE Ii-bebtlY s RyPY R 0F, Ui fl&RRIUD By/v) in
surface antl%er] (HBSAQ) the respective position is )
TBS, 0,08 % gelatine, 0,5 % albumin as well anti-HbsAg conjugated gold particles
(Arista Biologicals, ABHBS-0500) are applied in suitable dilution onto the application
zone, Instead of the gold particles it is also possible to use coloured, 100 to 400 nm
polystyrene particles, e.g. from Merck Eurolab France/Estapor. Once these have left
the application zone the membrane is once again rinsed once or twice with 100 pl

Enlisstll.
Result:

The test is valid if the anti-RBC control (indicator zone Xli, indicator zone region
"blood group determination”) displays a clearly positive signal (red dot) and if the anti-
1gG/1gM control (indicator zone VI, indicator zone region "detection of infection
markers") is characteristically purple (gold particles) or is stained in the colour of the
polystyrene particles used. Depending on the presence or absence of the respective
blood group antigens, red dots (positive) or the nearly white background colouration of
the membrane (negative) appear in the respective positions. In the presence of
antibodies against HIV-1, HIV-2, Syphilis or of Hepatitis B surface antigen (HBsAg)

the respective position is
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53 detectable as purple coloured dots due to the characteristically purple
staining by the gold particles. If polystyrene particles have been used as
indicator particles the respective poition is stained in the colour of the
polystyrene particles used. In the by far most frequent situation, namely a
Ve T ion f infecti r t nti-laG/IgM.cantrpl
e G P e TRy e
golik praisdas. EXamplesarrsimultandosshbicobgoupdbteynidativorapdticles the
cti ibQdi ' igens duction,of
e e e P e D e
far st Svandst tol i casthetmiplystrerateyin rExetmpléod aflhefedioatoraziers, only
the r%ﬂf?%_@/f dc%ﬁj[%{ '@ﬁ?dﬁ?&t&?dk%%or\ff ﬁ%@a{&g'%&’?‘eu%oqgngr'%%%ction of
__determination” and "detection of antibodies against thrombocyte
infegtingenarksd)lideteingdhe following bonding elements are dispensed
using a dispenser, e.g. AD3200 (Biodot): Indicator zone region "detection
of antibodies against thromocytal antigens" - 20 membrane proteins of
Examble o cytessitansosgbiemg! ozreuindegistmotierHma aivliepsivmpdfikegibodies

such as Hg@dmg%ﬁpégpomqg@g&@%bwa as well as anti-human

IgG/IgM (goat anti-human’IgG, goat anti-human IgM, Sigma, 1-3382,
1-0759) as controls; indicator zone region "blood group determination’ -

Pro@ﬂ&i&%ﬁ@@%@?ﬁ% one Birma-1 (serologicals, TLJ0105); anti-B
antibodies - clone ES-4 (serologicals, NCA0201); 25 anti-AB - clones AB6,
AB26, AB92 (Medion Diagnostics, 010062); anti-D antibodies - clones

In %&%%ﬁ&%@%@ﬁ%?&%ﬁ%@&@%f claReS MR 928 MS strip

5-258 (serologicals), anti-erythrocyte antibodies (.raB%Bit IgG fraction
strugfugatio AR BC, RAskiafigapoganaoeias Htewhadividest tingo the indicator

zonB'GEWAANEBISYRINS AL RIAMAAGKE Ui MFRPATHPISA0ARBMies against
recombinant antigens having the corresponding 30 characteristic features
thropsyih ageasprofild).2 1l dots of the following bonding elements are dispensed

using a dispenser, e.g. AD3200 (Biodot):

Indicator zone region “detection of antibodies against thromocytal antigens" -
membrane proteins of thrombocytes of blood grbup O having distinctive HPA antigen
profiles such as HPA 1bb3aaSbb and HPA 1aa3bb5aa as well as anti-human 1gG/IgM-
(goat anti-human IgG, goat anti-human IgM, Sigma, 1-3382, 1-0759) as controls;
indicator zone region "blood group determination' - anti-A antibodies - clone Birma-1
(serologicals, TLJ0105); anti-B antibodies - clone ES-4 (serologicals, NCA0201);
anti-AB - clones AB6, AB26, AB92 (Medion Diagnostics, 010062); anti-D antibodies
- clones LDM3/ESD1 (SNBTS), anti-CDE antibodies - clones MS-24/MS-201/MS
80/MS-258 (serologicals), anti-erythrocyte antibodies (rabbit IgG fraction of anti-
human RBC, Rockland, 209-4139). As alternative to the membrane proteins of the
thrombocyte it is also possible to apply recombinant antigens having the corresponding

characteristic features (HPA-antigen profile).
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54 The positioning of the bonding elements of the indicator zone region
"detection of antibodies against thrombocytal antigens” commences with
membrane proteins antigens profileSHPA Ibb3aa5bb in position x=4
mm/y=10 mm. All other bonding elements are dispensed iterating at

ThdISIENEER0 S0 MINGE Mo e pasiton oo the lndieator zone o, of
€ ponai gelemenso € Inaicator zones andplare dispensed in

antiboitale agente ntitator®oydb migrssssiommbosphatélouffeniiirhies, it Bteins
9%, (v/v). met l, the anti-human 1gG/lgM antigodies in .

Al gé%&r%?r%‘t?o%ﬁc?g l\Sggglgjm r‘lls‘r-%flgﬂlén M rﬂﬁ% agsffjrgr? rﬁﬁ(’)sp e buf%lr Bﬁ%,??’i?}“g

cleerfig iy enbtipansid IGEhepesitisning b the-Bdndingyel2 memsofith@osition of
nd I.zone region. bl determination” corresponds.{o_ ..

e g S A o S AT igpgmed

in sieblfor@@aniraiessain 400 dvicpstasseuu eitypsiere $ifoopBiaht a0 % (v/v)

idi {] i : e;:15.end distal to the application .
e TR R R Ao Y RS 0S SRR in 1
mMapblesivety pippibdtecbiféendibia Hity/a Bomthapoérlap. The application

zone is separated from the remainder of the membrane over the entire
membrane's width by the adhesive application of a 1-2 mm wide adhesive

Thespipittesag 4124y ibhpolitpslyneatme2hT dsdicatoh zomiegaguldtedd group
det S%H]E!ﬁé%’ é%%gﬁgﬁlgﬁ ngélﬁl?fetge blood samples. For the test proper
di utec? or di ’

100 | of blood, u ted 1:3 or 1:6 in dilution buffer (Enlisstll,
Medion 25 Diagnostics or diluent 1, DiaMed) are applied to the

applicat) 3 lgod left icatio ne [iRgINg: i
00 Bl oy RS Ao a
40°¢ramrithebpeanebibinetoTisbrb aftest B0 Rofumiditrauotlatetitigsiakay place. At the

dCRULORISHOQIE PAHIGIES (0,0 A0 B LY é‘h?éi%'}?&j?'% ill i
= CGIGA-QSS%%H GIGG-0800, S ,dﬁsffteq 110 (v ra&) sized
15x0 08198 gelahesi 8 wranisdhitcatbapptiotanehavibpicdtiomyzonarlap.  The
appl{b%tt‘?ﬁg Xne is separated from the remainder of the membrane over the entire
membrane's width by the adhesive application of a 1-2 mm wide adhesive strip (Tesa

4124) 1 position y=6 mm.
Test batch:

Anti-coagulated complete blood lots are used for the blood samples. For the test proper
100 ul of blood, undiluted or diluted 1:3 or 1:6 in dilution buffer (Enlisstil, Medion
Diagnostics or diluent 1, DiaMed) are applied to the application zone. Once the blood
has left the application zone rinsing is performed twice with 100 ul Enlisstll in order to

rinse unbound erythrocytes from the membrane.

Thereafter 50 ul of a mixture of anti-IgG/A/M conjugated gold particles (20 to 40 nm,
Arista Biologicals, CGIGA-0800, CGIGG-0800, CGIGM-0800), diluted 1:10 (v/v) in
TBS, 0,08 % gelatine, 0,5 % albumin are applied to the application zone. Instead of
gold particles it is also possible to use coloured, 100 to 400 nm polystyrene particles,

e.g.
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gold particles it is also possible to use coloured, 100 to 400 nm

polystyrene particles, e.g. 55 from Merck Eurolab France/Estapor. Once

the gold particles have left the appliéétion zone the membrane is rinsed

again once or twice with 100 | Enlisstll. Result: 5 The test is valid if the
frorﬁrwfgg@ﬁ%?_ ) HUe lE@Qx%QfEQ{aﬁQP e (%C@fﬂg %[(ﬂrd ded 'R&e%ﬁoﬁi@ Eﬁ)#ﬂcation

determination”) displays a clear positive signaf (red dot) and if the anti-
zongyba gMredo i {intiedtasanmadd omditeaoritohbldagion isgdiection of

antibodies against thrombocytal antigens”) is stained characteristically

purple (gold particles) or in 10 the colour of the polystyrene particles used.
Resplipending on the presence or absence of the respective blood group

antigens, red dots (positive) or the almost white background colouration

of the membrane (negative) are displayed in the respective positions. In
ThaHestoreswedicel bithatibdiER Qgamse tHisgipseytapantigenindraieis geptivisgion
"bIRREBIRNISucRrROIzBR'S mggn@wra'&ﬁpdgaﬂgecag@?‘(%@&%{? L80! the anti-

articles and afﬁgurple 15 coloured spots. If polystyrene particles are used

IeGaleMareasp partireiororesHcidicpiesitondstsaime ddeiepidosoriupmitpdies
agaﬁ%‘t)&?%ﬂi&%o%[ﬂ&ﬂﬁ%&%s@?i@ﬁaﬁ@@éﬂaﬁ@ﬁéﬁ%&%ﬁ?ﬁ%ﬁ%@?ﬁ@%ﬁ@@%& in

and qualitative or quantitative determination of a plur analytes,

the gwplersinTi e aebshaRs Tl Gles werul dPRPpefiaaPa gy Bsesanss IRjuibsence of

the §@ga&avw9ﬁ@rgieﬁg%_ REMINAHOR BOIARRLWORRES Ol NdIfe i ckeround
particles are used of which at least one t{%% beégg erythrocytes,

col Qi sHsiH dha A e B O SUHE ToF eSS R RoeaRs Iiie dedge simthe
preRRKQUS MamNansswivehiaclifales dberdnfib ok aellylar NiSoMith s

at least two indicator zones on the membrane, which are able to interact
recwﬁzﬂ%eahwy@é(%a staining characteristic for gold particles and as purple
coloured spots. If polystyrene particles are used as indicator particles, the respective

position is stained in the colour of the polystyrene particles used.



at least one absorption region on the membrane which takes up the liquid
after having passed the indicator zones, wherein the indicator zones are
located between the application zone and the absorption region, wherein
the flow directions from the applicati%@l zone through the respective

indicator zones towards an absorption region (flow tracks) are

substantially parallel and that at least two different flow tracks are

present, wherein the membranB&8h{pAtES a first indicator zone

containing a bonding element for binding the cellularly bound analyte and
the membrane comprises a second indicator zone containing a bonding

. elerhlidoribotdingandtamalytecodnamisativetioe plastiatife Deiceination of a
accendingtiodstiankeyvheraidihe i@@!if:aﬁ@razﬁtgas are sdlarsangeshibatatbBte,
test; Jﬁ%% &@%@Qe\&?&'&[ﬁ&% @Hé"’c?e‘i@&%% IPRIEARR0 RIEJINHERIRL or

zone. 3, Device accordi im 1, whereln the Indicator zohes are,
AT & ORI ﬁﬂsﬁag%be&%ﬁ@a%%%m SRine:

according & aaplsaEwF wamisrihe nipeiemalithelit o mowiess
indicator zangs@re mtiabged whibe flawidirectioniofiexbehiruditite atheponents

and/or laterally $!aggered qa@lé%f%ﬁ@é%«z%@%@Iﬁ%@éff%@hr%%ze t0
are arrange%én Cge\)lf Otrl]: éo 0 agé) m?fc"jr with a gap there between so that
the test I|qU| of any oneaffovytt K flows through not more than one

indicator z8hd¢ast @é@.@é’wsﬂﬁﬂgs@e@% theomenpiarsinaiqBdekaygip the
rows of indicptidrattmésveare pavsaigidd indicetfiomrdésection one behind the

otheyidiprside iy side-anes the Rtatedicatai¢anis o iisaibierat Qs the
in regﬁ&gxéég? %gﬁo\m% ale arranged without a gap there between so

that %n e flow track passes. through more than ong
indidas l@tions Ton e applicationt zone through the respective mdicator

zones towards an absorption region (flow tracks) are substantially parallel and
that at least two different flow tracks are present, wherein the membrane
comprises a first indicator zone containing a bonding element for binding the
cellularly bound analyte and the membrane comprises a second indicator zone
containing a bonding element for bonding an analyte contained in the plasma.

Device according to claim 1, wherein the indicator zones are so arranged that
the test liquid for any one flow track flows through not more than one indicator
zone.

Device according to claim 1, wherein the indicator zones are arranged in a
diagonal V-, W-, M-, N-shaped or linear row.

Device according to any one of claims 1 to 3, wherein at least two rows of
indicator zones are arranged in the flow direction one behind the other and/or
laterally staggered and the indicator zones of the different rows are arranged in
relation to one another with a gap there between so that the test liquid for any
one flow track flows through not more than one indicator zone.

Device according to claim 1 or 3, wherein at least two rows of indicator zones
are arranged in the flow direction one behind the other and/or side by side and
the
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10.

11.

6. Device according to claims 1 to 3, wherein at least two groups of

indicator zones are arranged which are disposed, starting from the
application zone, in different flow diféctions. 10 7. Device according any

one of claims 1 to 6, wherein the indicator zones comprise antibodies or
antibody fragments or lectines, antigens or antigen epitopes and/or cells

or cell fragments. 8. Device according to any one of claims 1 to 7, wherein
the indieattsr zomesofl Sieaiirisat o particurintiantisodiss aodmibagyarranged
fragmanis: 301RSh!0 88 AR ARUDRIRS QL HIGE o SRIIPHES AA track passes
membranes oOr cell fragments of blood groups”Al, A2, B'and/or O
erytAroeye 5109¢ e casigebeaingaenany one of claims 1 to 7, wherein the
indicator zones 20 comprise, in particular, antibodies or antibody

fragments against blood group antigens or antigen epitopes and synthetic
pepltgaiceracemidinane sitgend dadiorvaerebodibdeastaitib @agupadgrhéndicator
againslntRetiye. MArkelRichOnP XIS RACAFINAI HRRY 0RSBHAEIRS Life, in
7, wherein the indicator zones 25 comprise, in particular, antibodies or
antidy spadloishsesgansst blood group antigens or antigen epitopes and
fragments of thrombocytes and/or lymphocytes. 11. Device according to
any one of claims 1 to 10, wherein all the membranes 30 preferably
con&lstsepatgetHiienanivbeenlisldey dylkh. Gewhordehse Bberingones
to a@an%l%efﬁam&ést%ﬂ%nwﬁﬁrﬁl@rggxwaﬁgem%fﬁ&,aaﬁﬂgeﬂg%%ﬁigen
and upstream of the indicator zones at least one sealing element is
proiRidePeh arE ehesHp Rifehisagyesnte according to any one of claims 1

to 12, wherein downstream of the sealing element and upstream of the
indicator zones at least one conjugate pad is applied. 14. Device
acchEifG BeaAlBige 16f ¥RirABSL 36 43Mhdrdth ﬁéﬂf@é}fﬁ@oﬁ@nﬁ@f@ﬁ% zones

comprise, in particular, antibodies or antibody fragments against blood group
antigens or antigen epitopes and membranes or cell fragments of blood groups

Al, A2, B and/or O erythrocytes.

Device according to any one of claims 1 to 7, wherein the indicator zones
comprise, in particular, antibodies or antibody fragments against blood group
antigens or antigen epitopes and synthetic peptides, recombinant antigens and/or

antibodies or antibody fragments against infective markers.

Device according to any one of claims 1 to 7, wherein the indicator zones
comprise, in particular, antibodies or antibody fragments against blood group

antigens or antigen epitopes and fragments of thrombocytes and/or

Iymphocytes.

Device according to any one of claims 1 to 10, wherein all the membranes

preferably consist of polyethylene, nitrocellulose or nylon.



12,

13.

14.

15.

16.

7.

[8.

19.

device have been applied onto a support layer for mechanical
reinforcement. 15. Device according to any one of claims 1 to 14, wherein
the components of the device are integrated in a casing. 16. Use of the
device according to any one of claim§ 1 to 11 for the analysis of blood.
17. Use of the device according to claim 16, for the simultaneous
performance of blood group determinations and serum reverse groupin

(serdfY Crodscerdia) ‘e artiboalFdtekton tbst B sdosmiegay flgthe

accapging:ie ¢laimel a.far thersimylanequsHecermanaesoht blerd grRUBealing
determination and the detection of infection serological markers or

fragrifartatRarEdideg QydbegranbtiRfice according to claim 16 for the
simultaneous performance of blood group determination and the
detection of antibodies against blood cells, in particular anti-thrombocyte

or anfvinFRERAR G AR 6r thé eBeltive  fragifiite %W@éﬁe@@%? the

Progegsmioethadsetaumipatiomoba plratityabapaivtes osdhainduMatves pad
in a_ liquid sample, comprising: the application of the sample onto the

applfcaidifZone of at least one membrane of the device according to any
one of the preceding claims 1 to 15, wherein this sample is present in
adeguate amounts in order to indfnce the test liquid to, flow in the directiopti

i iae

of th& SIS REGIOA I GH HE Titlic ot 2oNBT RS SHEREEAE ©
analigesoniheise denivaivesHn theugsidiquier toy farRaaaraplex ivrtagent.
indicator zones, wherein at least two types of indicator particles are used
of which at least one type being erythrocytes. 21. Process according to

claimaisenhieteindbecanalyies of theinderiativesiareibidetgigidents of the

antigens or antigen epitopes, antibodies directed against blood
evice are mnf grate inacasing.

Use of the device according to any one of claims 1 to 11 for the analysis of

blood.

Use of the device according to claim 16, for the simultaneous performance of
blood group determinations and serum reverse grouping (serum cross-check)

and/or antibody detection test.

Use of the device according to claim 16 for the simultaneous performance of
blood group determination and the detection of infection serological markers or

fragments thereof,

Use of the device according to claim 16 for the simultaneous performance of
blood group determination and the detection of antibodies against blood cells, in
particular anti-thrombocyte or anti-lymphocyte antibodies or the respective

fragments thereof.



20.

21.

22.

24.

25.

group antigens or fragments thereof, antibodies or fragments thereof
directed against thrombocytes or leukocytes or antibodies or fragments
thereof directed against infective agents or antigens of infective agents or
antigen epitopes. 22. Process accoﬁﬁng to claims 20 or 21, wherein the
analytes or their derivatives include, in particular, antigens or antigen
epitopes of the blood group systems ABO, Rh and Kell. 23. Process
accordirgstfoeldimsc2braimdtipwbéephthdianalytes viesheirlderidativesves in a
inc'ﬂﬂgld@ﬂﬂﬁ@%%ﬁﬁ@iﬁ dies or fragments thereof against

thrombocytes and/or lymphocytes. 24. Process according to claims 19 or
20, wherein the analytes or their derivatives include, in particular,
antibodiestbe fapgitents thetbofagalnstiiadieriappindloenvixalcagds loast one

viral or ba%&%@ﬁ@%ﬁﬁn@am@g%ec%MRg Q8. a@ér 3{@59%%@9&@1{@@ $iims 1

any one of clai 0 and 21, Wheéeln thI(;:‘eSCUE sa ée% comBms
preferably © Ie “brobd, 8I8 SAreeIFEShean rae S lfftn%’“ ‘f‘JasmaS %Illn

test liquid, m@ﬂéﬁﬁofésédmwﬁ serlavomctiméiregtien of the absorption region
through the indicator zones and to induce the analytes or their

der to

derivatives in the test liquid to form a complex in the indicator zones,
wherein at least two types of indicator particles are used of which at

least one type being erythrocytes.

Process according to claim 20, wherein the analytes or their derivatives are
blood group antigens or antigen epitopes, antibodies directed against blood
group antigens or fragments thereof, antibodies or fragments thereof directed
against thrombocytes or leukocytes or antibodies or fragments thereof directed

against infective agents or antigens of infective agents or antigen epitopes.

Process according to claims 20 or 21, wherein the analytes or their derivatives
include, in particular, antigens or antigen epitopes of the blood group systems
ABO, Rh and Kell.

Process according to claims 20 or 21, wherein the analytes or their derivatives
include, in particular, antibodies or fragments thereof against thrombocytes

and/or lymphocytes.

Process according to claims [9 or 20, wherein the analytes or their derivatives
include, in particular, antibodies or fragments thereof against bacterial and/or

viral agents or viral or bacterial antigens or antigen epitopes.

Process according to any one of claims 20 and 21, wherein the liquid samples
comprise preferably complete blood, blood cell concentrate, serum, plasma

and/or test liquid, for example control serum or control cells.



